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Surface-Water Station Records
for Hawaii
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Figure 9.  Locations of gaging, water-quality, and partial-record stations on Hawaii.

STREAMFLOW-GAGING STATION

ABBREVIATED STATION NUMBER
   (COMPLETE NUMBER IS 16704000)

2

d

ddd
dd
d

dd

d

d

d
d

dd

d

7170

7040

7580

7590

7248
7561

7260
7250

7200 7205
7203

7270

7040



204
HAWAII, ISLAND OF HAWAII

16700000 WAIAKEA STREAM NEAR MOUNTAIN VIEW

THE RECORDS FOR WATER YEARS 1992-95 WERE NOT COMPUTED
AT THE TIME OF PUBLICATION
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HAWAII, ISLAND OF HAWAII
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HAWAII, ISLAND OF HAWAII

16704000 WAILUKU RIVER AT PIIHONUA

LOCATION.--Lat 19°42′56″, long 155°09′12″, Hydrologic Unit 20010000, on right bank 0.2 mi downstream from Hookelekele Stream, 0.9
west of Piihonua, and 4.1 mi west of Hilo Post Office. Prior to November 16, 1977, at site directly across river, on left bank.

DRAINAGE AREA.--230 mi2, of which a portion probably is noncontributing.

PERIOD OF RECORD.--July 1928 to July 1940, October 1940 to December 1947, April 1948 to current year. Monthly discharge only Jul
published in WSP 1319. Prior to July 1960, published as “above Hilo Boarding School ditch intake, near Hilo.”

REVISED RECORDS.--WSP 865: 1929-36(M). WSP 965: 1941. WDR HI-80-1: 1929-79(P). WDR HI-81-1: 1940(M).

GAGE.--Water-stage recorder. Elevation of gage is 1,090 ft above mean sea level (from topographic map). Prior to November 16, 197
directly across river, on left bank at same datum.

REMARKS.--Records computed by Dale Nishimoto. Records fair except for period of estimated record which is poor. Kapehu ditch diverte
from Kapehu Stream into Wailuku River upstream 1938-63. Department of Water Supply diverted about 6 ft3/s of water upstream of gage until
1967. Hydroelectric plant diverts water about 1 mi upstream of gage and discharges it about 500 ft below gage (from 1993).

AVERAGE DISCHARGE.--68 years (water years 1929-39, 1942-47, 1949-99), 280 ft3/s (202,800 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 80,200 ft3/s, revised, August 11, 1940, gage height, 28.6 ft, from floodmark
from rating curve extended above 13,000 ft3/s based on slope-area measurement at gage height 26.16 ft; minimum, 0.15 ft3/s, January 20, 1981.

EXTREMES FOR CURRENT YEAR.--Maximum discharge 6,410 ft3/s on February 2 at 1045 hours, gage height 13.67 ft; minimum record
discharge, 30 ft3/s, January 21, but may have been less during period of no gage height record July 3-10, 14-19.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1        63       53      478       59     2110      143      895       45      e45      e38      e30     e862
   2        68       47      249       55     2820      119      688       45      e86      e35      e30     e162
   3       365       49      473       51     1510       98      491       45      e59      e30      e32     e139
   4       248      105     1850       50     1970       89      332       43      e88      e30      e32      e99
   5       176       71     2840       51     1140       81      226       44      e71      e28      e45      e80

   6       150       64     1710       49      605       75      421       40      e61      e28      e45      e84
   7       129       83      988       47      346       88      318       47     e374      e28      e88      e63
   8       347       73      482       44      257       75      882       48     e598      e28      e63      e57
   9       482       74      355       43      266       66     1020       52     e166      e28      e88      e55
  10       387       68      403       42      196       78     1150       50     e105      e28      e63      e57

  11       327       63      258       39      170       74     1460       64      e80      e42      e57      e59
  12       228       55      216       37      208       66      871       57      e65      e42      e55      e84
  13       230       58      184       36      196       94      596       50      e55      e32     e563      e97
  14       233       47      156       35      257      111      532       45      e53      e28     e255      e69
  15       990       48      136       37      166       93      329       48      e50      e28     e195      e57

  16       571       46      120       59      146      295      264       48      e48      e30     e528      e94
  17       507      135      104       52      127      233      202       41      e48      e30     e178      e84
  18      1150      273      103       43      115      331      166       52      e45      e28     e116      e78
  19       347     1410       94       36      105      731      140       42      e45      e25      e94     e118
  20       225     1490       77       33      808     1010      119       39      e42      e32     e116      e97

  21       169      806       78       31     1190     2170      105       37      e45      e38     e147     e103
  22       135      670       76       72     3340     1890       94       36      e45      e48      e84     e246
  23       110      388       98      114     1260     1120       88       35      e42      e44     e103     e113
  24        91      238       95      685      528      469       75      e55      e45      e50     e105      e78
  25        78      165      146     1440      280      265       69      e71      e65      e48      e80      e80

  26        68      144      124     3150      221      217       64      e61      e50      e42      e69     e153
  27        68      119       98      499      203     1030       60      e55      e45      e65     e271      e92
  28        55      280       87      349      150     2400       56      e48      e55      e50      e97      e65
  29        56      811       77      467      ---      991       52      e48      e50      e45      e76      e52
  30        54      638       69      406      ---      670       48      e47      e42      e40      e65      e48
  31        63      ---       64     2670      ---      398      ---      e46      ---      e35     e246      ---

 TOTAL    8170     8571    12288    10781    20690    15570    11813     1484     2668     1123     4016     3525
 MEAN      264      286      396      348      739      502      394     47.9     88.9     36.2      130      118
 MAX      1150     1490     2840     3150     3340     2400     1460       71      598       65      563      862
 MIN        54       46       64       31      105       66       48       35       42       25       30       48
 AC-FT   16210    17000    24370    21380    41040    30880    23430     2940     5290     2230     7970     6990

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1928 - 1999, BY WATER YEAR (WY)

 MEAN      170      382      347      289      305      414      385      225      132      217      287      167
 MAX       765     2238     1368     2061     2050     2026     2262     1246      715     1140     1989      992
 (WY)     1942     1991     1971     1975     1969     1991     1986     1964     1941     1989     1930     1930
 MIN      2.96     19.1     7.15     1.10      .51      .26     7.83     6.23     5.48     2.79     12.8     10.2
 (WY)     1985     1934     1934     1981     1983     1983     1992     1992     1981     1981     1971     1974

   e  Estimated
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HAWAII, ISLAND OF HAWAII

16704000 WAILUKU RIVER AT PIIHONUA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1928 - 1999

 ANNUAL TOTAL                       64996.0                   100699
 ANNUAL MEAN                          178                        276                        280
 HIGHEST ANNUAL MEAN                                                                        588              1991
 LOWEST ANNUAL MEAN                                                                         103              1981
 HIGHEST DAILY MEAN                  2840     Dec  5            3340     Feb 22           22200       Jan  8 1975
 LOWEST DAILY MEAN                      7.9   Feb  2              25     Jul 19                .22    Mar 20 1983
 ANNUAL SEVEN-DAY MINIMUM               9.2   Mar 19              28     Jul  4                .23    Mar 17 1983
 ANNUAL RUNOFF (AC-FT)             128900                     199700                     202800
 10 PERCENT EXCEEDS                   414                        761                        596
 50 PERCENT EXCEEDS                    77                         84                         80
 90 PERCENT EXCEEDS                    10                         40                         12

O N D J F M A M J J A S
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HAWAII, ISLAND OF HAWAII

16717000 HONOLII STREAM NEAR PAPAIKOU

LOCATION.--Lat 19°46′00 ″, long 155°09′16 ″, Hydrologic Unit 20010000, on left bank 0.7 mi downstream from Pohakupaa Stream, 4.1 mi
of Papaikou, and 4.8 mi northwest of Hilo Post Office.

DRAINAGE AREA.--11.6 mi2.

PERIOD OF RECORD.--June 1911 to March 1913 (published as "at Kaiwiki, near Hilo"), February 1967 to current year.

REVISED RECORDS.--WDR HI-95-1: 1967-90 (maximum, 1988-90 (m), 1988-90).

GAGE.--Water-stage recorder. Elevation of gage is 1,540 ft above mean sea level (from topographic map). Prior to August 27, 1911, nonr
gage and August 27, 1911 to March 24, 1913, water-stage recorder, at site 0.5 mi upstream at different datum.

REMARKS.--Record computed by Gary Sanchez. Records good. No diversion upstream. During period 1911–13, Honolii ditch diverted an
of about 3.2 ft3/s upstream for fluming cane and domestic use.

AVERAGE DISCHARGE.--33 years (water years 1912, 1968-99), 130 ft3/s (93,980 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 13,000 ft3/s, May 23, 1978, gage height, 20.00 ft, from floodmarks and fro
rating curve extended above 4,610 ft3/s on basis of slope-area measurement at gage height 20.00 ft; minimum, 0.8 ft3/s, January 31, 1912.
Minimum discharge since February 1967 (period of no diversions), 1.0 ft3/s, February 22–28, 1980.

EXTREMES FOR CURRENT YEAR.-- Peak discharges greater than base discharge of 4,600 ft3/s and maximum (*):

Minimum discharge, 10 ft3/s, July 19.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1        35       38      325       25      957       35      547       21       19       14       12      390
   2        50       26      117       22     1400       30      259       23       41       13       12       76
   3       449       29      331       20      608       27      165       32       28       12       13       66
   4       226      107     1290       19      942       25       99       28       42       12       13       47
   5       118       66     2170       18      405       25       72       44       33       11       17       37

   6        97       53      807       17      172       27      218       29       29       11       18       40
   7        67       78      347       16      101       48      225       45      166       11       42       29
   8       408       63      141       16      109       40      454       50      268       11       30       27
   9       343       71      156       15      152       27      522       54       77       11       41       26
  10       282       52      196       16       69       32      636       37       50       11       30       26

  11       221       55      125       16       52       48      979       99       37       17       26       28
  12       144       40      103       15      176       43      374       57       30       16       25       40
  13       173       31       77       15      203       89      299       39       26       13      255       46
  14       172       30       63       14      184       90      238       30       23       11      116       32
  15       619       33       50       17       87       68      138       42       21       11       93       27

  16       287       32       42       43       59      315      119       55       19       12      239       45
  17       254      268       38       33       45      223       82       44       18       12       84       40
  18       659      365       35       23       39      304       61      105       18       11       54       37
  19       130     1230       31       18       44      439       49       47       18       10       44       56
  20        83     1110       29       17      613      958       43       40       17       13       55       46

  21        60      440       36       15      700     1320       45       40       17       15       70       49
  22        48      360       38      108     1770     1020       45       32       17       19       39      111
  23        40      199       52      215      390      395       39       31       17       20       48       53
  24        35      100       36      820      107      124       36       26       18       24       49       37
  25        32       71       99      923       67       76       32       33       30       19       37       38

  26        28       56       66     1420       51       56       29       28       19       17       32       72
  27        26       47       40      150       42      449       31       26       18       30      123       44
  28        24      340       32      175       38     1370       26       23       26       24       45       30
  29        34      546       30      408      ---      414       24       22       20       18       36       25
  30        34      386       26      378      ---      214       22       21       17       16       30       23
  31        50      ---       25     1610      ---      126      ---       19      ---       13      111      ---

 TOTAL    5228     6322     6953     6617     9582     8457     5908     1222     1179      458     1839     1643
 MEAN      169      211      224      213      342      273      197     39.4     39.3     14.8     59.3     54.8
 MAX       659     1230     2170     1610     1770     1370      979      105      268       30      255      390
 MIN        24       26       25       14       38       25       22       19       17       10       12       23
 AC-FT   10370    12540    13790    13120    19010    16770    11720     2420     2340      908     3650     3260

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1911 - 1999, BY WATER YEAR (WY)

 MEAN     81.5      194      154      129      117      211      191     95.7     77.7      119      116     84.0
 MAX       222      783      625      648      752     1349      772      319      349      384      420      276
 (WY)     1991     1995     1971     1975     1969     1980     1986     1989     1997     1989     1982     1994
 MIN      9.70     18.7     10.5     5.64     4.80     6.71     12.5     11.4     8.61     9.66     13.9     8.81
 (WY)     1985     1986     1984     1981     1980     1983     1992     1992     1981     1981     1973     1979

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Dec. 5 2115 *4,030 *11.15
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HAWAII, ISLAND OF HAWAII

16717000 HONOLII STREAM NEAR PAPAIKOU--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1911 - 1999

 ANNUAL TOTAL                       45754.3                    55408
 ANNUAL MEAN                          125                        152                        130
 HIGHEST ANNUAL MEAN                                                                        220              1991
 LOWEST ANNUAL MEAN                                                                          53.1            1981
 HIGHEST DAILY MEAN                  2170     Dec  5            2170     Dec  5            5780       Jan  8 1975
 LOWEST DAILY MEAN                      5.3   Mar 25              10     Jul 19                .80    Jan 31 1912
 ANNUAL SEVEN-DAY MINIMUM               5.5   Mar 20              11     Jul  4               1.0     Feb 22 1980
 ANNUAL RUNOFF (AC-FT)              90750                     109900                      93980
 10 PERCENT EXCEEDS                   341                        399                        269
 50 PERCENT EXCEEDS                    51                         43                         42
 90 PERCENT EXCEEDS                     7.4                       17                         11
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HAWAII, ISLAND OF HAWAII

16720000 KAWAINUI STREAM NEAR KAMUELA

LOCATION.--Lat 20°05′18 ″, long 155°40′58 ″, Hydrologic Unit 20010000, on left bank 250 ft upstream from Upper Hamakua ditch intake,
4.5 mi north of Kamuela.

DRAINAGE AREA.--1.58 mi2.

PERIOD OF RECORD.--January 1964 to current year.

REVISED RECORDS.--WDR HI-95-1: 1965-90 (m), 1970, 1971, 1979, 1984, 1990.

GAGE.--Water-stage recorder. Elevation of gage is 4,060 ft above mean sea level (from topographic map).

REMARKS.--Record computed by Dale Nishimoto. Records fair. No diversion upstream.

AVERAGE DISCHARGE.--35 years (water years 1965-99, 15.1 ft3/s (10,950 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,160 ft3/s, November 18, 1979, gage height, 10.03 ft, from rating curve extend
above 53 ft3/s on basis of computations of peak flow over dam and slope-area measurement at gage height 10.03 ft; minimum, 0.013/s,
January 23-28, February 20-21, 1977, December 16-19, February 23, 24, 1980 (revised).

EXTREMES FOR CURRENT YEAR.-- Peak discharges greater than base discharge of 440 ft3/s and maximum (*):

Minimum discharge, 0.30 ft3/s, January 8-9.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       1.6     8.3     77         .82     11       1.1      38       1.5       .66     2.0      1.1     105
   2       7.1    12       16         .70     55        .93     22       1.1      7.3      1.2       .87      7.6
   3      53       7.2      5.8       .60     87        .78     11        .97     2.8       .86      .82      5.8
   4      13       8.7     45         .52    142        .70      5.8      .89     3.4       .66     1.3       3.4
   5      20       5.2     62         .44     48        .63      5.1     1.0      1.8       .61     4.2       6.6

   6      12       3.1     59         .40     10        .57     15        .81     1.2       .65    25         6.8
   7      12       2.5     24         .35      5.8      .52     12        .77    10         .60    26         2.6
   8      78       1.7      5.8       .32     44        .48     15       1.3     27        1.1     11         1.9
   9      44       1.3     11         .55     22        .46     11       2.3     10        3.4     13         5.9
  10      76       1.1     11        3.2       5.6    12         7.5     3.1      4.4     12        6.1       3.1

  11      53        .87    22        4.3       3.1     9.0      14       1.7      2.5     49        4.3       2.5
  12      66        .68    33        1.8      57      15         6.5     1.2      3.1      8.3     30         1.9
  13      22        .59    35        1.4      43      49        27        .93     1.8     11       48         4.1
  14      38      16        8.0      1.5      27      54        12        .76     1.1      4.5     23         1.9
  15      65      15        3.3      2.0       6.8    15         3.9      .65      .89    14       63         1.4

  16      19       6.3      2.6      1.6       3.3    54         2.4      .64      .73     6.9     47         6.6
  17      27      25        2.3      1.9       2.5    55         2.0      .61      .62     4.6     16         4.3
  18      27      25        1.6      1.9       4.0   124         1.7      .53      .60    16        8.7       3.2
  19       7.0    57        1.2      1.3       4.8    73         1.3      .49      .58    21       18        13
  20       4.9    59        1.0       .91     92     242         1.3      .61      .60    19       19         4.5

  21       2.8    47        4.9       .82     12     191         2.3      .90      .70    18       21        20
  22       1.8    79        9.5     38        14     166         3.0      .78      .64    28        9.6      11
  23       1.3    26       10        7.8      39      54         1.7      .70      .60    16       45        21
  24       1.1     9.9     20       64        11      18         3.9      .58    19        8.8     16         5.5
  25       1.4    14       15       48         4.0    12        12       1.6     18       13        6.4       2.3

  26       1.2    21        7.1     42         2.3     5.2       8.3     1.6     11       19       43         1.9
  27       2.2    16        4.3      6.8       1.7   113         6.6     1.4      7.3     50       42         1.7
  28       5.7   102        2.1     41         1.4    87         2.4     1.3     21        7.4      7.7       1.3
  29      34      81        1.5    120         ---    40         2.2      .97     6.6      3.2      8.1       1.0
  30      23      85        1.2     31         ---    18         2.9      .77     4.0      2.1      4.8       1.1
  31      39        ---      .99    29         ---     6.8       ---      .76      ---     1.4    100         ---

 TOTAL   759.1   737.44   503.19   454.93    759.3  1419.17    259.8    33.22   169.92   344.28   669.99    258.9
 MEAN     24.5     24.6     16.2     14.7     27.1     45.8     8.66     1.07     5.66     11.1     21.6     8.63
 MAX        78      102       77      120      142      242       38      3.1       27       50      100      105
 MIN       1.1      .59      .99      .32      1.4      .46      1.3      .49      .58      .60      .82      1.0
 AC-FT    1510     1460      998      902     1510     2810      515       66      337      683     1330      514

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1964 - 1999, BY WATER YEAR (WY)

 MEAN     9.21     16.7     15.3     14.9     12.4     21.3     23.1     12.6     14.3     18.7     14.8     8.49
 MAX      27.3     55.8     41.4     62.5     40.6     98.0     67.5     36.0     37.7     37.0     31.8     27.5
 (WY)     1984     1980     1971     1979     1969     1980     1986     1998     1998     1982     1982     1992
 MIN       .17     1.77      .51      .34      .51     3.33     1.71     1.07     3.18     4.56     2.70      .27
 (WY)     1985     1990     1981     1981     1995     1983     1992     1999     1985     1981     1971     1965

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Oct. 12 1830 512 5.28 Mar. 20 2400 *514 *5.29
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HAWAII, ISLAND OF HAWAII

16720000 KAWAINUI STREAM NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1964 - 1999

 ANNUAL TOTAL                        8632.68                    6369.24
 ANNUAL MEAN                           23.7                       17.4                       15.1
 HIGHEST ANNUAL MEAN                                                                         26.3            1980
 LOWEST ANNUAL MEAN                                                                           7.33           1981
 HIGHEST DAILY MEAN                   178     Apr 10             242     Mar 20             612       Nov 18 1979
 LOWEST DAILY MEAN                       .13  Feb 14                .32  Jan  8                .01    Jan 23 1977
 ANNUAL SEVEN-DAY MINIMUM                .14  Feb  9                .45  Jan  3                .01    Jan 22 1977
 ANNUAL RUNOFF (AC-FT)              17120                      12630                      10950
 10 PERCENT EXCEEDS                    65                         51                         42
 50 PERCENT EXCEEDS                    12                          5.9                        4.5
 90 PERCENT EXCEEDS                      .25                        .72                        .50

O N D J F M A M J J A S
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HAWAII, ISLAND OF HAWAII

16720300 KAWAIKI STREAM NEAR KAMUELA

LOCATION.--Lat 20°05'13", long 155°40'59", Hydrologic Unit 20010000, on right bank 0.2 mi upstream from Upper Hamakua ditch intake,
4.4 mi north of Kamuela.

DRAINAGE AREA.--0.45 mi2.

PERIOD OF RECORD.--June 1968 to September 1999 (discontinued).

REVISED RECORDS.--WDR HI-80-1: 1969-79(P), WDR HI-95-1: 1968-90.

GAGE.--Water-stage recorder. Elevation of gage is 4,090 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Dale Nishimoto. Records good except for periods of estimated record which are poor. No diversions u

AVERAGE DISCHARGE.-- 31 years (water years 1969-99), 3.77 ft3/s (2,730 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,470 ft3/s, November 18, 1979, gage height, 8.32 ft, from rating curve extend
above 33 ft3/s on basis of slope-area measurement at gage height 8.32 ft; minimum, 0.00 ft3/s, November 14, 1968, July 5-11, 1981,
March 10-16, 1983, October 16-20, 22, 1984, November 2, 1984.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 120 ft3/s and maximum (*):

Minimum recorded discharge, 0.14 ft3/s, March 9-10, but may have been less during period of no gage height record March 8-9.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .29     2.1     13         .29     2.5      e.23     8.3       .48      .17      .48      .27    23
   2     e1.8      3.6      3.4       .28    10        e.20     5.1       .35     2.0       .34      .24     1.5
   3    e14        2.1      1.3       .27    17        e.16     2.4       .28      .79      .26      .24      .99
   4     e3.4      2.6      5.9       .24    31        e.15     1.1       .29      .81      .22      .44      .76
   5     e5.2      1.5      9.6       .22     9.5      e.13      .94      .32      .46      .22     1.4      2.1

   6     e3.1       .89    12         .20     1.9      e.12     2.8       .28      .31      .24     5.7      2.0
   7     e3.1       .73     4.7       .20     1.1      e.11     3.1       .28     2.6       .21     5.5       .76
   8    e20         .59     1.3       .20     7.4      e.10     3.4       .36     6.4       .34     2.3       .59
   9    e11         .53     2.8       .26    e4.6      e.10     2.3       .64     2.8       .98     3.3      1.2
  10    e20         .50     2.7       .98    e1.2      2.9      1.3       .80     1.3      3.0      1.5       .81

  11    e14         .45     3.5      1.4      e.65     1.9      2.4       .49      .72    12        1.0       .75
  12    e17         .38     7.8       .57   e12        3.0      1.5       .36     1.2      2.0      7.2       .63
  13     e5.7       .36     7.7       .47    e9.0     11       10         .28      .65     3.0      9.0      1.1
  14     e9.9      2.5      2.0       .57    e5.7     12        3.0       .24      .37     1.1      4.7       .61
  15    e17        3.3       .85      .63    e1.4      4.0       .93      .22      .27     3.9     15         .45

  16      4.9      1.8       .63      .49     e.69    10         .60      .20      .22     1.7      9.8      1.4
  17      5.1      5.1       .57      .56     e.52    11         .52      .20      .17     1.2      3.5     e1.2
  18      6.4      5.5       .49      .63     e.84    28         .47      .17      .17     4.9      2.0      e.90
  19      1.8     10         .43      .50    e1.0     17         .38      .17      .18     5.9      4.7     e3.6
  20      1.5     13         .40      .38   e19       65         .40      .18      .19     5.0      5.5     e1.3

  21      1.0     11        1.3       .35    e2.5     49         .71      .28      .20     5.1      5.5     e5.6
  22       .73    18        3.0      8.9     e2.9     39        1.1       .24      .17     7.3      2.7     e3.1
  23       .58     6.4      3.5      1.7     e8.2     12         .61      .22      .19     4.7     11       e5.9
  24       .57     2.7      4.9     13       e2.3      4.5      1.3       .17     6.1      2.2      3.4     e1.5
  25       .74     3.6      3.2     10        e.84     2.4      3.1       .45     4.5      3.7      1.3       .62

  26       .65     5.2      1.4      7.5      e.48     1.0      2.3       .40     2.6      5.0      9.5       .45
  27       .88     3.6       .92     1.5      e.36    23        1.8       .35     2.2     11        8.5       .43
  28      2.2     19         .57     9.9      e.29    15         .60      .33     5.2      1.6      1.7       .38
  29      8.7     18         .48    35         ---     8.4       .54      .24     1.7       .68     2.2       .31
  30      5.9     15         .41     6.8       ---     3.9       .87      .21      .84      .49     1.4       .32
  31      7.5       ---      .33     6.4       ---     1.2       ---      .20      ---      .35    23         ---

 TOTAL  194.64   160.03   101.08   110.39   154.87   326.50    63.87     9.68    45.48    89.11   153.49    64.26
 MEAN     6.28     5.33     3.26     3.56     5.53     10.5     2.13      .31     1.52     2.87     4.95     2.14
 MAX        20       19       13       35       31       65       10      .80      6.4       12       23       23
 MIN       .29      .36      .33      .20      .29      .10      .38      .17      .17      .21      .24      .31
 AC-FT     386      317      200      219      307      648      127       19       90      177      304      127

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1968 - 1999, BY WATER YEAR (WY)

 MEAN     2.17     4.12     3.42     3.55     2.72     5.24     5.90     3.23     3.81     4.74     3.85     2.22
 MAX      6.28     23.2     9.65     13.8     10.6     24.0     17.0     9.17     9.86     8.05     7.75     8.15
 (WY)     1999     1980     1971     1979     1969     1980     1986     1998     1998     1997     1970     1992
 MIN      .006      .55      .11     .067      .15      .74      .53      .31      .88      .87      .67      .19
 (WY)     1985     1996     1981     1981     1983     1983     1992     1999     1985     1981     1973     1984

   e  Estimated

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Oct. 12 1830 176 3.11 Mar. 20 2330 166 3.05
Jan. 29 0145 *204 *3.28
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HAWAII, ISLAND OF HAWAII

16720300 KAWAIKI STREAM NEAR KAMUELA

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1968 - 1999

 ANNUAL TOTAL                        2183.49                    1473.40
 ANNUAL MEAN                            5.98                       4.04                       3.77
 HIGHEST ANNUAL MEAN                                                                          7.48           1980
 LOWEST ANNUAL MEAN                                                                           1.42           1981
 HIGHEST DAILY MEAN                    50     Apr 11              65     Mar 20             297       Nov 18 1979
 LOWEST DAILY MEAN                       .07  Mar 22                .10  Mar  8                .00    Nov 14 1968
 ANNUAL SEVEN-DAY MINIMUM                .09  Feb  9                .12  Mar  3                .00    Jul  5 1981
 ANNUAL RUNOFF (AC-FT)               4330                       2920                       2730
 10 PERCENT EXCEEDS                    15                         11                          9.5
 50 PERCENT EXCEEDS                     3.5                        1.4                        1.3
 90 PERCENT EXCEEDS                      .14                        .24                        .16

O N D J F M A M J J A S
1998 1999

WATER YEAR
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HAWAII, ISLAND OF HAWAII

16720500 UPPER HAMAKUA DITCH BELOW KAWAIKI STREAM, NEAR KAMUELA

LOCATION.--Lat 20°05′15″, long 155°40′42 ″, Hydrologic Unit 20010000, on right bank 800 ft downstream from Kawaiki Stream intake and
4.4 mi north of Kamuela.

PERIOD OF RECORD.--January 1964 to current year.

GAGE.--Water-stage recorders and concrete control. Elevation of gage is 4,020 ft (from topographic map).

REMARKS.--Records computed by Gary Sanchez. Records good. Ditch diverts from Kawainui and Kawaiki Streams for irrigation in vici
Kamuela. Rain gage located at station monitoring total rainfall between service dates.

AVERAGE DISCHARGE.-- 35 years (water years 1965-99), 7.44 ft3/s (5,390 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 49 ft3/s, November 2, 1967; no flow, July 8-9, 14-16, 1992, August 4-
1992.

EXTREMES FOR CURRENT YEAR.-- Maximum daily discharge, 14 ft3/s, October 3, 8-12, 15, January 29, February 4, March 18, 20-
September 1; minimum daily, 0.48 ft3/s, March 8.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       2.5      9.8     13       1.2      11       1.1      13       2.2       .73     2.7       1.4     14
   2       9.2     12       11       1.0      12        .87     13       1.5      7.2      1.7       1.1      8.9
   3      14        9.4      9.4      .90     13        .75     11       1.3      3.9      1.2       1.1      7.5
   4      12       10       13        .78     14        .66      7.9     1.2      4.5       .88      2.3      4.6
   5      11        7.8     13        .72     13        .61      6.0     1.4      2.4       .89      6.4      7.2

   6      12        5.3     13        .66     11        .56     12       1.1      1.5       .93      8.6      8.5
   7      11        4.1     12        .61      7.4      .53      9.7     1.0      7.4       .81     12        3.7
   8      14        3.1      7.4      .61     10        .48     12       1.9     13        1.6       9.2      2.8
   9      14        2.6      6.6      .97     12        .49     11       3.4     10        4.6      12        7.5
  10      14        2.2     10       5.3       7.2     5.9       9.2     4.5      6.0     10         8.1      4.5

  11      14        1.7     12       6.3       3.4     9.3      10       2.2      3.8     13         5.9      3.6
  12      14        1.4     13       2.7      11      10         8.6     1.5      5.1      9.2       7.5      2.8
  13      13        1.3     13       2.3      13      13         8.9     1.2      2.7     11        13        5.9
  14      13        5.8      9.1     2.4      13      13        11        .94     1.5      6.6      13        2.7
  15      14       11        4.4     2.7       8.3    11         5.8      .80     1.2     12        13        1.9

  16      13        8.2      3.8     2.0       3.7    13         3.5      .83      .89     8.5      13        7.2
  17      13       12        3.1     2.5       2.8    13         3.0      .71      .76     6.8      12        6.2
  18      13       12        2.4     2.6       5.8    14         2.5      .62      .75    11         8.8      4.9
  19       9.5     13        1.8     1.7       7.3    13         1.8      .59      .78    10        12       12
  20       7.7     13        1.6     1.2      13      14         2.0      .78      .85    12        13        6.5

  21       4.8     13        7.5     1.1      11      14         3.7     1.2       .92    13        12        8.5
  22       3.3     13       11      12         8.1    14         4.9      .91      .82    13         9.8     10
  23       2.6     12       11       9.5      13      13         2.5      .81      .83    12        13       12
  24       2.4     11       10      10        11      12         4.1      .68    11       10        12        7.3
  25       3.2     11       12      13         5.0    11        11       2.2     11        9.3       7.9      3.1

  26       2.6     12        8.8    12         2.5     7.4       8.5     2.2     10       12        10        2.4
  27       4.5      8.3      5.8     8.3       1.8    11         8.4     1.8      7.6     13        13        2.1
  28       7.4     13        3.1    11         1.4    13         3.4     1.7     12        8.9       9.0      1.6
  29      13       13        2.4    14         ---    13         3.2     1.1      8.3      4.4       9.2      1.2
  30      12       13        1.8    13         ---    12         4.5      .89     5.1      3.0       6.5      1.3
  31      12        ---      1.4    12         ---     8.8       ---      .89      ---     1.9      13        ---

 TOTAL   305.7    265.0    247.4   155.05    245.7   264.45    216.1    44.05   142.53   225.91    288.8    172.4
 MEAN     9.86     8.83     7.98     5.00     8.77     8.53     7.20     1.42     4.75     7.29     9.32     5.75
 MAX        14       13       13       14       14       14       13      4.5       13       13       13       14
 MIN       2.4      1.3      1.4      .61      1.4      .48      1.8      .59      .73      .81      1.1      1.2
 AC-FT     606      526      491      308      487      525      429       87      283      448      573      342

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1964 - 1999, BY WATER YEAR (WY)

 MEAN     5.68     7.73     6.81     5.76     5.49     8.02     9.23     7.28     8.62     10.4     8.40     5.76
 MAX      14.0     21.0     17.5     11.9     17.1     16.0     22.1     16.2     16.5     20.5     18.7     13.4
 (WY)     1965     1968     1971     1967     1969     1973     1970     1970     1966     1967     1966     1964
 MIN       .14     1.85      .77      .53      .77     1.69     2.23     1.42     3.30     2.67     2.66      .19
 (WY)     1985     1996     1981     1981     1995     1974     1992     1999     1984     1984     1973     1965
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HAWAII, ISLAND OF HAWAII

16720500 UPPER HAMAKUA DITCH BELOW KAWAIKI STREAM, NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1964 - 1999

 ANNUAL TOTAL                        3181.27                    2573.09
 ANNUAL MEAN                            8.72                       7.05                       7.44
 HIGHEST ANNUAL MEAN                                                                         11.3            1970
 LOWEST ANNUAL MEAN                                                                           3.78           1984
 HIGHEST DAILY MEAN                    15     Apr  9              14     Oct  3              49       Nov  2 1967
 LOWEST DAILY MEAN                       .15  Feb 14                .48  Mar  8                .00    Jul  8 1992
 ANNUAL SEVEN-DAY MINIMUM                .18  Feb  9                .58  Mar  3                .04    Dec 29 1980
 ANNUAL RUNOFF (AC-FT)               6310                       5100                       5390
 10 PERCENT EXCEEDS                    14                         13                         16
 50 PERCENT EXCEEDS                    11                          7.4                        5.2
 90 PERCENT EXCEEDS                      .45                        .92                        .70

O N D J F M A M J J A S
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HAWAII, ISLAND OF HAWAII

16724800 UPPER HAMAKUA DITCH ABOVE ALAKAHI STREAM, NEAR KAMUELA

LOCATION.--Lat 20°04′31 ″, long 155°40′26″, Hydrologic Unit 20010000, on right bank 0.1 mi upstream from Alakahi Stream, and 3.6 mi no
of Kamuela.

PERIOD OF RECORD.--April 1968 to current year.

REVISED RECORDS.--WDR HI-94-1: 1982-90.

GAGE.--Water-stage recorder and concrete, Columbus-type control. Elevation of gage is 3,890 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Gary Sanchez. Records good. Ditch diverts water from Kawainui and Kawaiki Streams for irrigation in v
of Kamuela.

AVERAGE DISCHARGE.--31 years (water years 1969-99), 5.32 ft3/s (3,850 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 41 ft3/s, August 18, 1972; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 31 ft3/s, March 21; no flow May 30 to June 1.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       1.4     8.6     14         .60     10        .89     14       1.7       .00     1.2       .31    14
   2       5.8    10       12         .40     12        .65     14       1.0      3.0       .54      .15     6.8
   3      11       8.3      7.9       .29     14        .44     11        .79     1.7       .14      .12     5.3
   4       9.7     8.9     12         .17     17        .32      8.3      .60     1.9       .01      .48     3.2
   5       9.4     6.5     13         .07     14        .24      6.2      .68      .83      .01     2.3      4.7

   6       9.3     4.0     13         .02     10        .15     11        .46      .28      .01     4.0      5.9
   7       8.8     3.2     12         .03      7.5      .10      9.2      .39     3.2       .01     7.0      2.4
   8      12       2.1      7.7       .02     10        .05     11        .78     8.1       .04     5.0      1.6
   9      13       1.7      6.5       .07     12        .04      9.9     1.8      7.2       .73     7.0      4.0
  10      16       1.3     10        2.4       7.3     3.5       8.4     2.3      3.8      3.7      4.2      2.6

  11      15        .90    10        4.2       3.8     6.8       8.7     1.2      2.1      7.9      2.8      2.2
  12      16        .60    12        1.5      12       7.1       7.8      .65     3.0      4.5      4.4      1.4
  13      14        .47    12         .99     13      11         8.6      .33     1.4      5.3      8.3      3.0
  14      14       3.1      9.1       .99     12      12        10        .15      .58     2.8      7.8      1.5
  15      15       8.9      4.8      1.2       8.4     9.4       5.6      .05      .24     6.0     10         .93

  16      13       6.6      3.7       .84      4.3    12         3.5      .04      .07     4.3     11        3.0
  17      14       9.0      3.0      1.0       2.9    13         2.8      .01      .02     2.9      8.2      3.2
  18      13      10        2.0      1.2       5.7    17         2.3      .01      .01     5.8      5.4      2.3
  19       9.5    11        1.4       .65      6.7    16         1.5      .01      .01     6.3      8.4      6.1
  20       7.7    12        1.2       .27     16      26         1.5      .01      .01     7.5      9.3      3.7

  21       4.9    12        5.2       .20     11      31         2.9      .02      .01     7.7      9.3      5.1
  22       3.2    15        8.1      8.4       7.7    29         3.9      .01      .01     8.8      6.9      6.2
  23       2.2    12        8.6      6.7      12      22         2.0      .01      .01     7.9     11        7.1
  24       1.7     9.8      8.9      8.1      10      16         2.5      .01     5.4      6.2      8.6      4.6
  25       2.2    10        9.8     11         5.3    14         8.2      .14     7.1      5.3      5.3      1.9

  26       1.8    11        7.5     10         2.9     9.0       6.6      .18     6.2      7.5      7.8      1.3
  27       2.6     7.5      5.1      6.8       1.8    15         6.8      .13     4.3      9.2     11        1.1
  28       5.2    14        2.6      9.6       1.3    16         2.8      .12     7.9      5.4      6.4       .65
  29      11      14        1.7     16         ---    15         2.4      .01     5.1      2.4      5.9       .38
  30      10      14        1.2     12         ---    13         3.8      .00     2.8      1.4      4.0       .31
  31      11        ---      .84    11         ---     9.8       ---      .00      ---      .72    12         ---

 TOTAL   283.4   236.47   226.84   116.71    250.6   326.48    197.2    13.59    76.28   122.21   194.36   106.47
 MEAN     9.14     7.88     7.32     3.76     8.95     10.5     6.57      .44     2.54     3.94     6.27     3.55
 MAX        16       15       14       16       17       31       14      2.3      8.1      9.2       12       14
 MIN       1.4      .47      .84      .02      1.3      .04      1.5      .00      .00      .01      .12      .31
 AC-FT     562      469      450      231      497      648      391       27      151      242      386      211

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1968 - 1999, BY WATER YEAR (WY)

 MEAN     3.47     4.79     4.49     3.69     3.17     6.01     7.55     5.48     6.38     7.94     6.52     4.09
 MAX      9.75     12.0     12.0     10.6     14.5     23.2     17.8     14.1     14.5     15.8     15.7     10.5
 (WY)     1984     1973     1971     1979     1969     1973     1970     1998     1998     1982     1982     1992
 MIN      .000      .79      .17     .088     .062      .76      .44      .44      .55      .49      .55      .33
 (WY)     1985     1996     1981     1981     1980     1984     1992     1999     1980     1980     1980     1984
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HAWAII, ISLAND OF HAWAII

16724800 UPPER HAMAKUA DITCH ABOVE ALAKAHI STREAM, NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1968 - 1999

 ANNUAL TOTAL                        3050.84                    2150.61
 ANNUAL MEAN                            8.36                       5.89                       5.32
 HIGHEST ANNUAL MEAN                                                                          9.22           1994
 LOWEST ANNUAL MEAN                                                                           1.85           1980
 HIGHEST DAILY MEAN                    26     Apr 11              31     Mar 21              41       Aug 18 1972
 LOWEST DAILY MEAN                       .00  Mar  9                .00  May 30                .00    Oct 11 1968
 ANNUAL SEVEN-DAY MINIMUM                .00  Mar  9                .01  May 17                .00    Oct 11 1968
 ANNUAL RUNOFF (AC-FT)               6050                       4270                       3850
 10 PERCENT EXCEEDS                    16                         13                         13
 50 PERCENT EXCEEDS                     9.3                        5.1                        3.1
 90 PERCENT EXCEEDS                      .01                        .12                        .01

O N D J F M A M J J A S
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HAWAII, ISLAND OF HAWAII

16725000 ALAKAHI STREAM NEAR KAMUELA

LOCATION.--Lat 20°04′27″, long 155°40′25″, Hydrologic Unit 20010000, on right bank 25 ft upstream from Upper Hamakua ditch intake, a
3.5 mi north of Kamuela.

DRAINAGE AREA.--0.87 mi2.

PERIOD OF RECORD.--January 1964 to current year.

REVISED RECORDS.--WDR HI-94-1: 1964-90.

GAGE.--Water-stage recorders. Elevation of gage is 3,900 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Dale Nishimoto. Records fair. Parker Ranch pipeline diverts from tributary 0.4 mi upstream for ranch
Kamuela area.

AVERAGE DISCHARGE.--35 years (water years 1965-99), 7.87 ft3/s (5,700 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 1,430 ft3/s (revised), January 11, 1967, gage height 8.65 ft, from rating cur
extended above 28 ft3/s on basis of computations of peak flow over dam and slope-area measurement at gage height 8.65 ft; maximu
height, 12.80 ft, November 18, 1979; minimum, 0.03 ft3/s on several days in 1965.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 180 ft3/s and maximum (*):

Minimum discharge, 0.54 ft3/s, June 1-2, 20-23, July 7-8.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       1.3     5.5      32        .96      6.5      .96     20       1.3       .55     1.2       .90    52
   2       2.5     8.2       8.8      .91     20        .86     14       1.0      2.8       .99      .78     3.7
   3      24       4.8       3.9      .87     34        .78      8.9      .94     1.6       .82      .76     2.3
   4       6.5     5.5       9.4      .78     71        .74      5.1      .87     1.4       .67      .85     1.6
   5      10       3.5      16        .73     24        .71      3.1      .87     1.1       .58     1.8      4.4

   6       5.8     2.0      28        .69      5.0      .67      7.2      .81      .88      .57    11        4.4
   7       4.4     1.6      13        .65      3.2      .65      6.9      .78     3.1       .54    13        1.7
   8      33       1.3       3.4      .65     15        .65      8.1      .83    13         .57     5.8      1.4
   9      30       1.1       4.6      .78     13        .63      6.5     1.0      6.7      1.0      7.4      1.7
  10      52       1.0       6.4     1.8       3.5     4.9       3.8     1.2      3.2      4.8      3.5      1.5

  11      34        .96      7.1     3.0       1.8     4.8       4.4     1.1      2.0     31        2.5      1.5
  12      43        .87     17       1.6      33       5.8       3.7      .93     2.9      4.1     16        1.3
  13      15        .82     20       1.5      23      26        22        .82     1.6      5.3     22        1.6
  14      21       2.8       5.4     1.3      15      33         8.3      .74     1.1      2.2      9.9      1.3
  15      34       6.9       2.3     1.3       4.7    12         2.9      .70      .89     7.7     40        1.1

  16      11       4.5       1.9     1.1       2.0    28         1.9      .68      .74     4.0     30        1.9
  17      19      11         1.6     1.2       1.8    31         1.6      .65      .64     2.2      8.4      2.0
  18      17      12         1.4     1.5       3.7    73         1.3      .61      .61    11        4.5      1.9
  19       5.2    14         1.2     1.2       4.0    46         1.1      .59      .60    16       11        6.3
  20       4.3    27         1.2     1.1      53     128         1.1      .59      .58    13       14        2.6

  21       2.4    27         2.7      .95      7.8   119         1.4      .63      .57    11       15       13
  22       1.8    52         6.2    19         4.4    90         2.2      .65      .54    20        6.3      4.8
  23       1.4    18         7.1     3.5      17      36         1.4      .61      .55    11       31        7.8
  24       1.4     6.7       9.6    23         6.9    12         1.5      .58    12        4.5      7.5      2.8
  25       1.7     8.5       7.3    25         2.7     6.9       6.3      .65    11        6.6      2.8      1.4

  26       1.5    14         3.3    13         1.5     4.0       5.9      .78     5.3     10       23        1.2
  27       1.7     6.6       2.3     3.6       1.2    41         4.8      .76     4.8     27       24        1.1
  28       4.2    47         1.6    16         1.1    38         1.8      .73    12        3.8      3.7       .98
  29      26      45         1.4    70         ---    21         1.6      .66     3.6      1.7      3.5       .87
  30      17      34         1.2    18         ---    12         2.3      .61     2.0      1.3      2.4       .85
  31      24        ---      1.1    16         ---     4.3       ---      .58      ---     1.0     48         ---

 TOTAL   456.1   374.15    228.4   231.67    379.8   783.35    161.1    24.25    98.35   206.14   371.29   131.00
 MEAN     14.7     12.5     7.37     7.47     13.6     25.3     5.37      .78     3.28     6.65     12.0     4.37
 MAX        52       52       32       70       71      128       22      1.3       13       31       48       52
 MIN       1.3      .82      1.1      .65      1.1      .63      1.1      .58      .54      .54      .76      .85
 AC-FT     905      742      453      460      753     1550      320       48      195      409      736      260

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1964 - 1999, BY WATER YEAR (WY)

 MEAN     4.96     8.17     7.31     7.49     5.95     10.4     11.6     7.01     8.04     10.3     8.28     5.03
 MAX      14.7     26.5     16.7     26.4     18.6     37.9     31.6     20.5     22.6     18.7     15.9     17.8
 (WY)     1999     1980     1971     1979     1969     1980     1986     1998     1998     1978     1970     1992
 MIN       .31     1.07      .54      .46      .40     1.27      .82      .78     2.04     2.38     1.72     .087
 (WY)     1985     1969     1981     1981     1993     1983     1992     1999     1985     1981     1971     1965

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Oct. 12 1830 *291 *5.52 Mar. 20 2400 244 5.15
Jan. 29 0215 225 4.99
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HAWAII, ISLAND OF HAWAII

16725000 ALAKAHI STREAM NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1964 - 1999

 ANNUAL TOTAL                        4870.60                    3445.60
 ANNUAL MEAN                           13.3                        9.44                       7.87
 HIGHEST ANNUAL MEAN                                                                         13.4            1994
 LOWEST ANNUAL MEAN                                                                           3.39           1981
 HIGHEST DAILY MEAN                    99     Apr 10             128     Mar 20             338       Nov 18 1979
 LOWEST DAILY MEAN                       .29  Feb 11                .54  Jun 22                .03    May 22 1965
 ANNUAL SEVEN-DAY MINIMUM                .30  Feb  9                .58  Jun 17                .04    Sep 22 1965
 ANNUAL RUNOFF (AC-FT)               9660                       6830                       5700
 10 PERCENT EXCEEDS                    36                         27                         20
 50 PERCENT EXCEEDS                     7.0                        3.5                        3.2
 90 PERCENT EXCEEDS                      .42                        .73                        .57
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HAWAII, ISLAND OF HAWAII

16726000 UPPER HAMAKUA DITCH ABOVE WAIMEA RESERVOIR DIVERSION, NEAR KAMUELA

LOCATION.--Lat 20°03′31″, long 155°37′40″, Hydrologic Unit 20010000, on left bank 500 ft upstream from diversion intake leading to Waim
Reservoir and 3.7 mi northeast of Kamuela Post Office.

PERIOD OF RECORD.--October 1974 to September 1983, September 1992 to September 1994 (discharge measurements only). Octob
current year.

REVISED RECORDS.--WDR HI-94-1: 1981.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 3,020 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Gary Sanchez. Records good. Records for 1975-1983 are poor. Records for 1984-1990, published
HI-84-1 to HI-90-1 are unreliable and should not be used. Ditch diverts from Kawainui, Kawaiki, and Alakahi Streams for use in vicin
Kamuela.

AVERAGE DISCHARGE.--14 years (water years 1975-83, 1995-99), 9.83 ft3/s (7,120 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 48 ft3/s, April 6, 1977; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 36 ft3/s, March 21; minimum daily discharge, 0.97 ft3/s, June 1.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       4.6     14       24        2.9     13        3.5     21        4.9      .97      4.3      2.8     25
   2       9.9     15       13        2.7     19        3.0     20        3.5     5.9       3.0      2.3     15
   3      23       14       10        2.4     24        2.7     19        3.0     4.7       2.1      2.2     12
   4      17       13       14        2.2     30        2.4     13        2.6     4.2       1.6      2.7      8.3
   5      19       11       16        2.0     21        2.3     10        2.7     2.8       1.6      7.0     14

   6      16        8.1     20        1.8     13        2.0     13        2.4     1.9       1.5     10       16
   7      14        6.6     15        1.7     12        1.9     12        2.2     5.0       1.5     17        7.5
   8      23        5.2     11        1.6     15        1.8     12        2.4    16         1.5     14        5.4
   9      27        4.7     12        2.4     18        1.6     10        3.7    17         2.0     18        8.2
  10      33        4.3     16       19       12        8.8      9.5      4.3    11         9.2     15        6.7

  11      31        3.6     15       14        8.0     11        9.4      3.2     7.3      23       10        6.2
  12      29        3.1     19        5.7     23        9.7     10        2.4    11        14       12        6.1
  13      21        2.8     23        4.8     22       18       14        1.9     5.6      14       22        8.2
  14      21        6.4     15        4.3     18       21       16        1.7     3.0       8.5     17        5.1
  15      26       15       10        4.6     13       16       11        1.5     2.2      16       24        3.8

  16      18       14        7.7      3.6      9.0     22        7.6      1.4     1.7      14       24        7.0
  17      21       16        6.9      4.4      7.4     23        6.2      1.4     1.4       9.4     19        8.4
  18      22       16        5.3      6.0     14       32        5.3      1.4     1.5      16       14        8.4
  19      15       18        4.4      4.2     17       26        4.3      1.3     1.5      21       19       15
  20      14       20        4.2      2.9     29       35        4.3      1.3     1.5      23       20       10

  21      11       23       11        2.4     16       36        6.6      1.4     1.5      22       20       12
  22       7.7     32       18       18       11       31        8.9      1.4     1.4      24       18       14
  23       6.0     22       17       13       19       24        5.2      1.3     1.3      20       26       15
  24       5.7     16       17       17       15       17        5.4      1.3    12        16       19       11
  25       7.6     17       17       22       10       13       14        1.3    15        15       13        5.6

  26       5.9     19       13       19        6.6     11       13        1.5    11        18       19        4.2
  27       6.4     14        9.6     13        5.0     19       13        1.4    11        21       22        3.5
  28      14       30        5.9     17        4.2     22        6.7      1.4    18        14       15        2.8
  29      27       27        4.8     27        ---     19        5.4      1.3    11         7.7     13        2.3
  30      21       25        4.0     19        ---     16        9.3      1.1     6.8       5.5     10        2.3
  31      21        ---      3.3     16        ---     11        ---      1.0      ---      3.7     22        ---

 TOTAL   537.8    435.8    382.1    276.6    424.2    462.7    315.1     63.6   195.17    354.1    469.0    269.0
 MEAN     17.3     14.5     12.3     8.92     15.2     14.9     10.5     2.05     6.51     11.4     15.1     8.97
 MAX        33       32       24       27       30       36       21      4.9       18       24       26       25
 MIN       4.6      2.8      3.3      1.6      4.2      1.6      4.3      1.0      .97      1.5      2.2      2.3
 AC-FT    1070      864      758      549      841      918      625      126      387      702      930      534

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1975 - 1999, BY WATER YEAR (WY)

 MEAN     7.63     10.4     8.09     5.52     6.09     12.0     13.3     10.6     10.0     13.9     11.6     8.55
 MAX      17.3     17.4     12.6     9.93     15.1     19.7     26.0     23.9     26.3     26.0     19.6     16.9
 (WY)     1999     1977     1979     1978     1999     1982     1998     1998     1998     1978     1978     1982
 MIN      1.18     2.82      .79      .31      .63     3.61     2.76     2.05     3.03     2.84     2.23     2.95
 (WY)     1975     1996     1981     1981     1995     1995     1981     1999     1981     1981     1979     1981
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HAWAII, ISLAND OF HAWAII

16726000 UPPER HAMAKUA DITCH ABOVE WAIMEA RESERVOIR DIVERSION, NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1975 - 1999

 ANNUAL TOTAL                        5818.70                    4185.17
 ANNUAL MEAN                           15.9                       11.5                        9.83
 HIGHEST ANNUAL MEAN                                                                         15.0            1998
 LOWEST ANNUAL MEAN                                                                           3.80           1981
 HIGHEST DAILY MEAN                    37     Apr 10              36     Mar 21              48       Apr  6 1977
 LOWEST DAILY MEAN                       .82  Feb 13                .97  Jun  1                .00    Oct  1 1974
 ANNUAL SEVEN-DAY MINIMUM                .85  Feb  9               1.2   May 26                .00    Oct  1 1974
 ANNUAL RUNOFF (AC-FT)              11540                       8300                       7120
 10 PERCENT EXCEEDS                    29                         22                         24
 50 PERCENT EXCEEDS                    16                         11                          6.6
 90 PERCENT EXCEEDS                     1.2                        1.8                         .60
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       16727000 UPPER HAMAKUA DITCH ABOVE PUUKAPU RESERVOIR, NEAR KAMUELA

LOCATION.--Lat 20°02′53″, long 155°37′17″, Hydrologic Unit 20010000, on right bank 25 ft downstream from pipe railed bridge, and 4.0
northeast of Kamuela Post Office.

PERIOD OF RECORD.--October 1977 to current year.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 2,890 ft above mean sea level (from topographic map).

REMARKS.--Records computed by Gary Sanchez. Records good. Ditch diverts water from Kawainui, Kawaiki, and Alakahi Streams fo
vicinity of Kamuela.

AVERAGE DISCHARGE.--22 years (water years 1978-99), 1.47 ft3/s (1,060 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum daily discharge, 42 ft3/s, April 16, 1985; no flow at times.

EXTREMES FOR CURRENT YEAR.--Maximum daily discharge, 13 ft3/s, June 9; no flow for many days.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .00      .00      .00      .00      .00      .00      .08      .00      .00      .00      .00     1.2
   2       .00      .00      .00      .00      .00      .00      .06      .00      .00      .00      .00      .00
   3       .00      .00      .00      .00      .22      .00      .05      .00      .00      .00      .00      .00
   4       .00      .28      .00      .00      .22      .00      .00      .00      .00      .00      .00      .00
   5       .29      .00      .00      .00      .01      .00      .00      .00      .00      .00      .00      .00

   6       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .16      .00
   7       .00      .00      .00      .00      .00      .00      .00      .00      .11      .00      .00      .00
   8       .00      .00      .00      .00      .15      .00      .00      .00     7.7       .00      .00      .00
   9       .01      .00      .00      .00      .00      .00      .00      .00    13         .00      .00      .00
  10       .04      .00      .00      .03      .00      .00      .00      .00     5.2       .00      .00      .00

  11       .13      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00
  12       .11      .00      .00      .10      .03      .00      .00      .00      .00      .29      .00      .00
  13       .00      .00      .00      .00      .00      .00      .13      .00      .00      .00      .00      .00
  14       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .03
  15       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00

  16       .00      .34      .00      .00      .00      .33      .00      .00      .00      .00      .24      .00
  17       .03      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .08
  18       .02      .00      .00      .00      .00      .31      .00      .00      .00      .00      .00      .00
  19       .00      .00      .00      .00      .02      .24      .00      .00      .00      .00      .00      .00
  20       .00      .00      .00      .00      .33      .60      .00      .00      .00      .00      .00      .00

  21       .00      .00      .00      .00      .00      .81      .00      .00      .00      .00      .00      .00
  22       .16      .14      .00      .00      .00      .34      .00      .00      .00      .00      .00      .00
  23       .00      .01      .00      .00      .01      .13      .00      .00      .00      .00      .00      .00
  24       .00      .34      .00      .00      .24      .00      .00      .00      .00      .00      .00      .00
  25       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .11      .00

  26       .00      .00      .00      .00      .00      .00      .00      .00      .00      .42      .00      .00
  27       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00
  28       .00      .01      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00
  29       .00      .07      .00      .16      ---      .01      .00      .00      .21      .00      .00      .00
  30       .00      .14      .00      .02      ---      .01      .00      .00      .00      .00      .00      .00
  31       .00      ---      .00      .00      ---      .00      ---      .00      ---      .00      .00      ---

 TOTAL    0.79     1.33     0.00     0.31     1.23     2.78     0.32     0.00    26.22     0.71     0.51     1.31
 MEAN     .025     .044     .000     .010     .044     .090     .011     .000      .87     .023     .016     .044
 MAX       .29      .34      .00      .16      .33      .81      .13      .00       13      .42      .24      1.2
 MIN       .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00      .00
 AC-FT     1.6      2.6      .00       .6      2.4      5.5       .6      .00       52      1.4      1.0      2.6

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1978 - 1999, BY WATER YEAR (WY)

 MEAN     1.20     2.14     1.35     1.32     1.03     2.08     2.17     1.41     1.56     1.47     1.28      .57
 MAX      6.36     10.1     5.46     8.23     4.56     15.2     13.9     9.55     11.6     9.04     10.8     4.44
 (WY)     1986     1988     1988     1987     1988     1985     1986     1986     1986     1978     1985     1985
 MIN      .000     .000     .000     .000     .000     .000     .000     .000     .000     .000     .000     .000
 (WY)     1985     1990     1989     1989     1993     1989     1993     1983     1983     1980     1984     1984
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HAWAII, ISLAND OF HAWAII

       16727000 UPPER HAMAKUA DITCH ABOVE PUUKAPU RESERVOIR, NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1978 - 1999

 ANNUAL TOTAL                          81.79                      35.51
 ANNUAL MEAN                             .22                        .097                      1.47
 HIGHEST ANNUAL MEAN                                                                          6.79           1986
 LOWEST ANNUAL MEAN                                                                            .007          1990
 HIGHEST DAILY MEAN                    18     Feb 24              13     Jun  9              42       Apr 16 1985
 LOWEST DAILY MEAN                       .00  Jan  1                .00  Oct  1                .00    Oct  1 1977
 ANNUAL SEVEN-DAY MINIMUM                .00  Jan  7                .00  Oct 23                .00    Oct  1 1977
 ANNUAL RUNOFF (AC-FT)                162                         70                       1060
 10 PERCENT EXCEEDS                      .10                        .08                       5.0
 50 PERCENT EXCEEDS                      .00                        .00                        .00
 90 PERCENT EXCEEDS                      .00                        .00                        .00
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HAWAII, ISLAND OF HAWAII

      16756100 KOHAKOHAU STREAM ABOVE DWS INTAKE, NEAR KAMUELA

LOCATION.--Lat 20°02′58″, long 155°41′05″, Hydrologic Unit 20010000, on right bank 200 ft upstream of Department of Water Supply dam
intake, 0.85 mi west of Puu Ohu, and 1.85 mi northwest of junction of Highways 19 and 190.

DRAINAGE AREA.--2.40 mi2.

PERIOD OF RECORD.--June 1998 to current year.

GAGE.--Water-stage recorder. Datum of gage is 3,470 ft above mean sea level (from topographic map).

REMARKS.--Record computed by Dale Nishimoto. Records fair. Two Parker Ranch 4-in. pipelines divert water upstream at 4,250 ft and
Hawaii Department of Water Supply diverts water at dam 200 ft downstream for domestic use in the Kamuela and Kawaihae areas sinc
20, 1973.

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 746 ft3/s, March 21, 1999, gage height, 5.96 ft from rating curve developed us
flow-over-dam computations and high water marks at gage; minimum, 0.26 ft3/s, June 22-24, 1999.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 400 ft3/s and maximum (*):

Water Year 1998.--Maximum and minimum discharge June 25 to September 30, 1998:

Minimum discharge, 1.6 ft3/s, August 12-13.

Water Year 1999:

Minimum discharge, 0.26 ft3/s, June 22-24.

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Sep. 21 0530 *622 *5.67

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Oct. 12 unknown 600 5.61 Mar. 21 0200 *746 *5.96
Jan. 29 0245 517 5.39
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HAWAII, ISLAND OF HAWAII

      16756100 KOHAKOHAU STREAM BELOW DWS INTAKE, NEAR KAMUELA--Continued

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       ---      ---      ---      ---      ---      ---      ---      ---      ---     19        5.8     92
   2       ---      ---      ---      ---      ---      ---      ---      ---      ---     10        9.2    108
   3       ---      ---      ---      ---      ---      ---      ---      ---      ---     11        9.6     18
   4       ---      ---      ---      ---      ---      ---      ---      ---      ---     73      135       21
   5       ---      ---      ---      ---      ---      ---      ---      ---      ---     38       37        7.5

   6       ---      ---      ---      ---      ---      ---      ---      ---      ---     34       15        4.2
   7       ---      ---      ---      ---      ---      ---      ---      ---      ---     34        8.1      4.5
   8       ---      ---      ---      ---      ---      ---      ---      ---      ---     13        4.6      3.8
   9       ---      ---      ---      ---      ---      ---      ---      ---      ---      7.4      3.3      3.2
  10       ---      ---      ---      ---      ---      ---      ---      ---      ---      9.2      2.7      4.7

  11       ---      ---      ---      ---      ---      ---      ---      ---      ---     94        2.1      5.0
  12       ---      ---      ---      ---      ---      ---      ---      ---      ---     68        1.8      5.9
  13       ---      ---      ---      ---      ---      ---      ---      ---      ---     12        2.9     12
  14       ---      ---      ---      ---      ---      ---      ---      ---      ---      6.4     14        6.2
  15       ---      ---      ---      ---      ---      ---      ---      ---      ---     13       19        7.2

  16       ---      ---      ---      ---      ---      ---      ---      ---      ---      5.8      5.2      8.3
  17       ---      ---      ---      ---      ---      ---      ---      ---      ---      3.6      3.2      8.4
  18       ---      ---      ---      ---      ---      ---      ---      ---      ---      2.7      2.5      4.2
  19       ---      ---      ---      ---      ---      ---      ---      ---      ---      5.4      2.3      2.7
  20       ---      ---      ---      ---      ---      ---      ---      ---      ---      7.7     43        9.0

  21       ---      ---      ---      ---      ---      ---      ---      ---      ---     11       61      201
  22       ---      ---      ---      ---      ---      ---      ---      ---      ---     32       17       12
  23       ---      ---      ---      ---      ---      ---      ---      ---      ---     37       19       55
  24       ---      ---      ---      ---      ---      ---      ---      ---      ---     20       21      e26
  25       ---      ---      ---      ---      ---      ---      ---      ---      ---      7.9     23       e5.7

  26       ---      ---      ---      ---      ---      ---      ---      ---     14        6.7     77       e3.9
  27       ---      ---      ---      ---      ---      ---      ---      ---     50        6.7     52       e3.2
  28       ---      ---      ---      ---      ---      ---      ---      ---      9.1     29       27       e2.8
  29       ---      ---      ---      ---      ---      ---      ---      ---     21        8.8      9.9     e2.5
  30       ---      ---      ---      ---      ---      ---      ---      ---     26       13        8.0     e2.3
  31       ---      ---      ---      ---      ---      ---      ---      ---      ---     15        5.0      ---

 TOTAL     ---      ---      ---      ---      ---      ---      ---      ---      ---    654.3    646.2    650.2
 MEAN      ---      ---      ---      ---      ---      ---      ---      ---      ---     21.1     20.8     21.7
 MAX       ---      ---      ---      ---      ---      ---      ---      ---      ---       94      135      201
 MIN       ---      ---      ---      ---      ---      ---      ---      ---      ---      2.7      1.8      2.3
 AC-FT     ---      ---      ---      ---      ---      ---      ---      ---      ---     1300     1280     1290

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1998 - 1998, BY WATER YEAR (WY)

 MEAN      ---      ---      ---      ---      ---      ---      ---      ---      ---     21.1     20.8     21.7
 MAX       ---      ---      ---      ---      ---      ---      ---      ---      ---     21.1     20.8     21.7
 (WY)      ---      ---      ---      ---      ---      ---      ---      ---      ---     1998     1998     1998
 MIN       ---      ---      ---      ---      ---      ---      ---      ---      ---     21.1     20.8     21.7
 (WY)      ---      ---      ---      ---      ---      ---      ---      ---      ---     1998     1998     1998

   e  Estimated
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HAWAII, ISLAND OF HAWAII

      16756100 KOHAKOHAU STREAM BELOW DWS INTAKE, NEAR KAMUELA--Continued

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1      e2.2     e6.2    81         .88     10       1.2      27        .98      .28     1.2       .95   124
   2      e2.8     e6.9    16         .81     35       1.0      18        .88      .69      .87      .83     8.3
   3     e24       e5.1     5.6       .74     92        .96     29        .82      .54      .66      .76     3.8
   4      e6.4     e4.4    14         .68    182        .99      9.4      .77      .37      .53      .72     2.4
   5     e16       e3.8    27         .61     45        .94      4.2      .71      .31      .54      .89     3.3

   6      e5.7     e3.1    44         .57      8.3      .81      6.8      .65      .28      .49     3.3      3.8
   7      e3.9     e2.7    22         .54      4.7      .76      5.0      .63      .38      .44    14        2.0
   8     e52       e2.4     5.7       .50     19        .70      8.3      .63     5.1       .41     3.7      1.6
   9     e64       e2.4     4.3       .76     22        .67      8.6      .63     3.8       .41     4.9      1.5
  10     e88       e2.2     7.7      1.1       4.3     1.5       3.2      .63     2.2      1.3      3.2      1.3

  11     e74       e2.1    10        1.7       2.4     2.2       4.2      .58     1.4     29        2.4      1.1
  12     e71       e1.9    23        1.0      39       2.6       3.8      .55     2.0      5.7     12        1.1
  13     e28       e1.9    34         .90     32      25        13        .50     1.2      4.4     31        1.1
  14     e29       e3.2     7.4       .81     22      54        10        .48      .69     2.2     13         .94
  15     e52       e4.8     3.4       .81      6.2    15         3.3      .46      .50     5.2     54         .81

  16     e21       e4.2     2.4       .75      2.8    45         2.2      .51      .37     4.2     40         .90
  17     e39       e6.3     2.0       .83      2.0    47         1.9      .42      .32     2.5     12        1.0
  18     e31       e5.7     1.6      1.0       2.6   147         1.6      .39      .31     7.2      4.6       .94
  19      e7.0    e15       1.4       .76      2.2    99         1.4      .39      .31    13        9.6      1.7
  20      e6.0     44       1.2       .61     88     341         1.2      .40      .30    15        7.8      1.4

  21      e4.3     31       2.0       .54     13     356         1.1      .40      .28    12       12        5.4
  22      e3.5     80       4.1      9.8       7.3   229         1.1      .34      .27    22        6.4      5.2
  23      e3.0     24       4.6      3.0      29      63         1.0      .32      .27    12       33        5.8
  24      e3.0      7.7     3.7     32         7.9    16         1.0      .31     3.8      6.3     11        2.9
  25      e3.5      8.2     6.2     46         3.2     9.5       2.5      .32     7.4      5.5      3.8      1.4

  26      e3.0     17       3.0     21         2.0     5.9       2.1      .31     3.9     11       29         .92
  27      e3.1      4.7     2.1      4.7       1.6    94         2.4      .31     3.4     37       38         .76
  28      e5.0     76       1.5     10         1.3    78         1.5      .30    13        6.0      6.2       .62
  29     e54      104       1.3    153         ---    34         1.1      .29     4.5      2.4      3.7       .51
  30     e29       77       1.1     32         ---    20         1.2      .28     2.1      1.6      2.4       .48
  31     e27        ---      .97    31         ---     6.1       ---      .28      ---     1.2     94         ---

 TOTAL   761.4    557.9   344.27   359.40    686.8  1698.83    177.1    15.47    60.27   212.25   459.15   186.98
 MEAN     24.6     18.6     11.1     11.6     24.5     54.8     5.90      .50     2.01     6.85     14.8     6.23
 MAX        88      104       81      153      182      356       29      .98       13       37       94      124
 MIN       2.2      1.9      .97      .50      1.3      .67      1.0      .28      .27      .41      .72      .48
 AC-FT    1510     1110      683      713     1360     3370      351       31      120      421      911      371

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1998 - 1999, BY WATER YEAR (WY)

 MEAN     24.6     18.6     11.1     11.6     24.5     54.8     5.90      .50     2.01     14.0     17.8     14.0
 MAX      24.6     18.6     11.1     11.6     24.5     54.8     5.90      .50     2.01     21.1     20.8     21.7
 (WY)     1999     1999     1999     1999     1999     1999     1999     1999     1999     1998     1998     1998
 MIN      24.6     18.6     11.1     11.6     24.5     54.8     5.90      .50     2.01     6.85     14.8     6.23
 (WY)     1999     1999     1999     1999     1999     1999     1999     1999     1999     1999     1999     1999

   e  Estimated
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HAWAII, ISLAND OF HAWAII

      16756100 KOHAKOHAU STREAM BELOW DWS INTAKE, NEAR KAMUELA--Continued

 SUMMARY STATISTICS                            FOR 1999 WATER YEAR                        WATER YEARS 1998 - 1999

 ANNUAL TOTAL                                     5519.82
 ANNUAL MEAN                                        15.1                                     15.1
 HIGHEST ANNUAL MEAN                                                                         15.1            1999
 LOWEST ANNUAL MEAN                                                                          15.1            1999
 HIGHEST DAILY MEAN                                356      Mar 21                          356       Mar 21 1999
 LOWEST DAILY MEAN                                    .27   Jun 22                             .27    Jun 22 1999
 ANNUAL SEVEN-DAY MINIMUM                             .29   May 26                             .29    May 26 1999
 ANNUAL RUNOFF (AC-FT)                           10950                                    10960
 10 PERCENT EXCEEDS                                 39                                       44
 50 PERCENT EXCEEDS                                  3.2                                      4.4
 90 PERCENT EXCEEDS                                   .50                                      .56
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HAWAII, ISLAND OF HAWAII

      16758000 WAIKOLOA STREAM AT MARINE DAM, NEAR KAMUELA

LOCATION.--Lat 20°02′48″, long 155°39′58″, Hydrologic Unit 20010000, on right bank 160 ft upstream from Marine Dam, 0.4 mi east of P
Ohu, and 1.6 mi north of Kamuela.

DRAINAGE AREA.--1.18 mi2.

PERIOD OF RECORD.--May 1947 to current year.

REVISED RECORDS.--WSP 1569: Drainage area. WSP 1937: 1948(M), 1949-51(P), 1952(M), 1954(M), 1955, 1956-57(P), 1958-60.

GAGE.--Water-stage recorder and concrete control. Elevation of gage is 3,460 ft above mean sea level (from topographic map).

REMARKS.--Records good. Parker Ranch diverts less than 1 ft3/s through a 6-in. pipe upstream of gage.

AVERAGE DISCHARGE.--52 years (water years 1948-99), 9.36 ft3/s (6,780 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 3,410 ft3/s, November 18, 1979, gage height, 6.84 ft, from rating curve extend
above 120 ft3/s on the basis of computations of flow over dam at gage heights 5.46 ft and 5.96 ft; minimum, 0.34 ft3/s, June 5-6, 1992.

EXTREMES FOR CURRENT YEAR.--Peak discharges greater than base discharge of 180 ft3/s and maximum (*):

Minimum recorded discharge, 1.3 ft3/s, May 31, June 1, 21-23, July 7-9.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       3.1      8.6     43        2.4      6.2      2.8     23        2.6      1.5      2.4      2.1     48
   2       3.9      9.6     12        2.3     15        2.6     17        2.4      2.3      2.0      2.0      8.3
   3      18        7.1      6.6      2.2     33        2.5     39        2.3      1.9      1.8      2.0      5.7
   4       8.9      6.1     10        2.2     56        2.5     12        2.3      1.8      1.7      2.0      4.4
   5      12        5.3     14        2.0     19        2.4      6.4      2.2      1.7      1.8      2.9      8.4

   6       7.9      4.3     21        2.1      6.7      2.3      8.3      2.2      1.6      1.6      4.3      7.6
   7       5.4      3.7     14        2.0      4.7      2.2      7.7      2.2      2.0      1.5      7.3      4.1
   8      31        3.4      6.2      1.9      9.9      2.2      7.3      2.2      6.3      1.5      5.3      3.5
   9      38        3.3      5.9      2.5     13        2.1      5.3      2.2      5.9      1.5      7.1      3.3
  10      52        3.1      6.7      7.2      5.1      4.6      4.2      2.1      3.9      2.4      5.9      3.1

  11      44        2.9      7.4      6.7      3.8      4.9      4.1      2.1      3.4     18        4.9      2.9
  12      42        2.7     13        3.2     27        4.3      4.0      2.1      4.9      5.0     14        3.2
  13      21        2.7     17        3.0     19       15        8.2      2.0      2.7      4.3     20        3.5
  14      22        4.5      7.5      2.8     13       24        7.5      2.0      2.1      3.1      8.6      2.9
  15      31        6.7      4.7      2.7      6.5     12        4.7      2.0      1.8      5.5     35        2.6

  16      16        5.8      4.0      2.4      4.4     25        3.9      2.0      1.6      4.8     32        3.0
  17      29        8.8      3.5      3.1      4.1     27        3.7      2.0      1.5      3.5     13        3.1
  18      23        7.9      3.1      3.8      6.1     69        3.3      2.0      1.5      7.4      7.2      3.4
  19       9.7     11        2.8      2.7      6.2     59        2.9      1.9      1.5     17       12        5.5
  20       8.4     17        2.9      2.2     45      111        3.0      1.9      1.5     15       12        3.8

  21       6.0     18        5.0      2.2     11      125        3.2      2.0      1.5     13       15        7.3
  22       4.9     51        7.4     11        5.6     82        3.6      1.8      1.5     20       11        5.4
  23       4.2     19        6.5      4.2     15       41        2.9      1.7      1.5      9.9     38        6.1
  24       4.2      9.7      6.3     17        9.1     17        3.1      1.6      3.7      5.4     11        3.9
  25       4.8     10        6.8     21        4.8     11        5.4      1.5      6.3      5.6      5.4      2.9

  26       4.2     14        4.2      9.8      3.8      7.4      4.7      1.6      3.9      7.8     20        2.5
  27       4.3      6.7      3.5      4.7      3.3     31        4.9      1.7      5.9     15       22        2.2
  28       6.9     43        3.0     12        3.0     28        3.1      1.5     10        5.4      7.3      2.2
  29      32       43        2.8     41        ---     21        2.8      1.5      4.8      3.5      5.4      2.0
  30      22       35        2.5     14        ---     16        3.1      1.5      3.1      2.9      4.4      2.2
  31      20        ---      2.4      8.1      ---      7.2      ---      1.5      ---      2.4     34        ---

 TOTAL   539.8    373.9    255.7    204.4    359.3    764.0    212.3     60.6     93.6    192.7    373.1    167.0
 MEAN     17.4     12.5     8.25     6.59     12.8     24.6     7.08     1.95     3.12     6.22     12.0     5.57
 MAX        52       51       43       41       56      125       39      2.6       10       20       38       48
 MIN       3.1      2.7      2.4      1.9      3.0      2.1      2.8      1.5      1.5      1.5      2.0      2.0
 AC-FT    1070      742      507      405      713     1520      421      120      186      382      740      331

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1947 - 1999, BY WATER YEAR (WY)

 MEAN     5.97     8.79     9.70     8.50     7.65     10.9     13.0     9.22     9.05     12.0     11.2     5.96
 MAX      18.2     43.7     31.4     38.7     23.0     52.1     43.4     22.1     28.4     21.3     33.6     24.9
 (WY)     1984     1980     1958     1979     1960     1980     1986     1998     1998     1950     1958     1992
 MIN       .98     1.42     1.47     1.46     1.31     2.11     1.53     1.95     2.68     3.08     2.27      .91
 (WY)     1997     1963     1996     1953     1954     1983     1992     1999     1962     1961     1973     1965

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Mar. 21 0130 214 3.40 Apr. 3 1515 *243 *3.50
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HAWAII, ISLAND OF HAWAII

16758000 WAIKOLOA STREAM AT MARINE DAM, NEAR KAMUELA--Continued

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1947 - 1999

 ANNUAL TOTAL                        5594.9                     3596.4
 ANNUAL MEAN                           15.3                        9.85                       9.36
 HIGHEST ANNUAL MEAN                                                                         17.8            1980
 LOWEST ANNUAL MEAN                                                                           4.49           1981
 HIGHEST DAILY MEAN                   106     Apr 10             125     Mar 21             641       Nov 18 1979
 LOWEST DAILY MEAN                      1.1   Feb 17               1.5   May 25                .37    Jun  3 1992
 ANNUAL SEVEN-DAY MINIMUM               1.3   Feb 12               1.5   Jun 17                .42    May 21 1992
 ANNUAL RUNOFF (AC-FT)              11100                       7130                       6780
 10 PERCENT EXCEEDS                    39                         23                         21
 50 PERCENT EXCEEDS                     8.9                        4.8                        4.3
 90 PERCENT EXCEEDS                     1.6                        2.0                        1.8
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA

LOCATION.--Lat 20°02′28″, long 155°39′05″, Hydrologic Unit 20010000, on left bank 800 ft downstream from small tributary and 1.8
northeast of Kamuela.

DRAINAGE AREA.--0.47 mi2.

PERIOD OF RECORD.--March 1956 to current year. Prior to July 1960, published as Hauani Stream near Kamuela.

REVISED RECORDS.--WSP 1569: Drainage area. WSP 1937: 1948(M), 1949-51(P), 1952(M), 1954(M), 1955, 1956-57(P), 1958-60.

GAGE.--Water-stage recorder. Concrete control since February 27, 1963. Elevation of gage is 3,117.42 ft above mean sea level (Hawa
Department of Water Supply benchmark).

REMARKS.--
Water year 1992: Records computed by Dale Nishimoto. Records fair except for discharges less than 2 ft3/s which are poor. Diversion

upstream for livestock and domestic use.
Water year 1993: Records computed by Dale Nishimoto. Records good. Diversion upstream for livestock and domestic use.
Water year 1994: Records computed by Dale Nishimoto. Records good. Diversion upstream for livestock and domestic use.
Water year 1995: Records computed by Dale Nishimoto. Records good. Diversion upstream for livestock and domestic use.
Water year 1996: Records computed by Dale Nishimoto. Records good. Diversion upstream for livestock and domestic use.
Water year 1997: Records computed by Dale Nishimoto. Records good except for discharges less than 2 ft3/s which are poor.

Diversion upstream for livestock and domestic use.
Water year 1998: Records computed by Dale Nishimoto. Records good except for discharges less than 2 ft3/s which are poor.

Diversion upstream for livestock and domestic use.
Water year 1999: Records computed by Dale Nishimoto. Records good except for discharges less than 2 ft3/s which are poor.

Diversion upstream for livestock and domestic use.

AVERAGE DISCHARGE.--
Water Year 1992: 36 years (water years 1957-92), 1.67 ft3/s (1,210 acre-ft/yr).
Water Year 1993: 37 years (water years 1957-93), 1.68 ft3/s (1,220 acre-ft/yr).
Water Year 1994: 38 years (water years 1957-94), 1.72 ft3/s (1,250 acre-ft/yr).
Water Year 1995: 39 years (water years 1957-95), 1.72 ft3/s (1,240 acre-ft/yr).
Water Year 1996: 40 years (water years 1957-96), 1.70 ft3/s (1,230 acre-ft/yr).
Water Year 1997: 41 years (water years 1957-97), 1.69 ft3/s (1,220 acre-ft/yr).
Water Year 1998: 42 years (water years 1957-98), 1.74 ft3/s (1,260 acre-ft/yr).
Water Year 1999: 43 years (water years 1957-99), 1.74 ft3/s (1,260 acre-ft/yr).

EXTREMES FOR PERIOD OF RECORD.--Maximum discharge, 822 ft3/s, November 18, 1979, gage height, 4.56 ft, from rating curve extend
above 11 ft3/s on the basis of slope-conveyance study; maximum gage height, 4.65 ft, October 23, 1957; no flow at times.

EXTREMES FOR CURRENT YEAR.--

Water Year 1992: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.03 ft3/s, June 3.

Water Year 1993: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.17 ft3/s, February 28, March 1-2.

Water Year 1994: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.20 ft3/s, October 20-21.

Water Year 1995: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.06 ft3/s, March 14-18.

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Oct. 15 1630 98 2.72 Sep. 14 0600 *272 *3.45
Sep. 5 2000 84 2.63 Sep. 25 2030 118 2.84

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Jan. 6 2230 *198 *3.20 No other peak greater than base discharge.

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Mar. 25 0630 *138 *2.94 No other peak greater than base discharge.

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Jul. 20 1830 *49 *2.31
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Water Year 1996: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.01 ft3/s, January 14-16.

Water Year 1997: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.01 ft3/s, October 26-28.

Water Year 1998: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.17 ft3/s, March 20-22.

Water Year 1999: Peak discharges greater than base discharge of 78 ft3/s and maximum (*):

Minimum discharge, 0.15 ft3/s, June 22-24.

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1991 TO SEPTEMBER 1992
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .44      .31      .21     2.4       .62      .69      .39      .18      .07      .49      .85      .87
   2       .41      .27      .20     2.9       .38      .32      .38      .16      .06      .41      .93    13
   3       .39      .30      .22     1.2      3.0       .26      .42      .12      .04      .38      .68     6.8
   4       .39      .29      .34      .62     4.5       .24      .40      .16      .05     2.9       .58     3.5
   5       .40      .36      .26      .46     7.6       .22      .37     4.0       .04     3.3       .53    25

   6       .37      .31      .27      .39     7.4       .21      .30     7.4       .05     1.5       .54     9.8
   7      2.0       .30      .29      .34     4.1       .20      .30     2.4       .07      .73     1.0      2.2
   8       .97      .27      .23      .31      .97      .20      .28      .53      .08      .52      .70     1.3
   9       .48      .25      .20      .28      .64      .19      .26      .31      .86      .78      .53     1.1
  10       .41      .25      .19      .26      .51      .17      .28      .22     1.5      1.1       .50      .83

  11       .38      .23      .16      .25      .48      .18      .44      .17      .80      .63     3.9       .72
  12       .36      .22      .15      .23      .51      .20      .49      .15      .27      .57      .92      .65
  13       .34      .22      .15      .22      .66      .17      .42      .13      .16      .52      .66     4.0
  14       .31      .22      .14      .23      .45      .20      .34      .11      .13      .61      .51    51
  15      4.9       .21      .20     3.4       .40      .25      .29      .10      .15      .55      .76     2.6

  16       .81      .21      .16      .58      .35      .24      .27      .09      .21     1.9      1.8      1.4
  17       .47      .21      .16      .36      .33      .21      .27      .09      .16     2.8       .97     1.8
  18       .41      .20      .15      .31      .31      .39      .26      .08      .11     2.1       .58     1.2
  19       .40      .40      .20     2.2       .28      .76      .28      .07      .24     1.6       .72      .97
  20       .37      .33      .31      .73      .27     1.9       .29      .07      .32    13        1.3       .74

  21       .36      .25      .26      .42      .27      .49      .26      .05      .18     4.7      4.1       .65
  22       .39     1.5       .23      .33      .26      .34      .24      .05      .23     2.4      1.2       .60
  23       .37     1.0      2.5       .29      .25      .29      .16      .04      .74     2.6      3.3      2.3
  24       .33      .38      .52      .28      .25      .38      .14      .04     2.0       .92     2.0      1.2
  25       .33      .30     5.1       .26      .24     3.3       .13      .05     4.3     13        3.6     16

  26       .31      .26    20         .24      .22     2.0       .13      .05    11       23        2.5     18
  27       .30      .24     1.7       .23      .22      .55      .13      .03     7.6     28        1.3      6.4
  28       .29      .21      .85      .21      .23      .39      .18      .04     5.6      3.7      1.6      1.5
  29       .27      .20     1.1       .20      .46      .44      .23      .08     1.1      1.3      6.3       .99
  30       .26      .20      .71      .52      ---      .52      .21      .07      .63     1.5      1.5       .90
  31       .30      ---     3.1      3.3       ---      .44      ---      .05      ---     1.2       .96      ---

 TOTAL   18.52     9.90    40.26    23.95    36.16    16.34     8.54    17.09    38.75   118.71    47.32   178.02
 MEAN      .60      .33     1.30      .77     1.25      .53      .28      .55     1.29     3.83     1.53     5.93
 MAX       4.9      1.5       20      3.4      7.6      3.3      .49      7.4       11       28      6.3       51
 MIN       .26      .20      .14      .20      .22      .17      .13      .03      .04      .38      .50      .60
 AC-FT      37       20       80       48       72       32       17       34       77      235       94      353

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1992, BY WATER YEAR (WY)

 MEAN      .98     1.47     1.79     1.78     1.41     2.15     2.64     1.47     1.27     2.06     2.07      .90
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     3.84     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1958     1958     1958     1992
 MIN      .008     .000      .12     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1981     1962     1983     1983     1981     1966     1981     1961     1965     1965

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Feb. 25 0230 *84 *2.63 No other peak greater than base discharge.

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Jan. 20 0430 *118 *2.84 Mar. 17 2200 115 2.82

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Apr. 11 0200 104 2.76 Aug. 21 1630 *130 *2.90

Date Time
Discharge

(ft3/s)
Gage height

(ft)
Date Time

Discharge
(ft3/s)

Gage height
(ft)

Mar. 21 0145 *89 *2.66 Apr. 3 1515 80 2.60
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1991 CALENDAR YEAR        FOR 1992 WATER YEAR           WATER YEARS 1956 - 1992

 ANNUAL TOTAL                         863.25                     553.56
 ANNUAL MEAN                            2.37                       1.51                       1.67
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    56     Aug  7              51     Sep 14             108       Mar 24 1980
 LOWEST DAILY MEAN                       .14  Dec 14                .03  May 27                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .16  Dec 12                .04  May 22                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               1710                       1100                       1210
 10 PERCENT EXCEEDS                     4.5                        3.3                        3.6
 50 PERCENT EXCEEDS                      .81                        .38                        .50
 90 PERCENT EXCEEDS                      .27                        .15                        .08

O N D J F M A M J J A S
1991 1992

WATER YEAR
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1992 TO SEPTEMBER 1993
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .78      .32      .95     4.6       .31      .17      .47     4.4      9.6      1.2      1.2       .67
   2       .69      .36     1.2      1.1       .28     6.4       .63     2.8      4.4      2.9      2.8       .60
   3       .61      .39      .69      .51      .27     6.1       .82     5.0      1.2      2.3      7.4       .54
   4       .58      .36      .65     5.9       .27     1.4       .85     1.5      3.2      3.9      1.7       .54
   5       .54      .50     4.9     33         .28      .67      .93     3.9      4.7      1.2      1.2       .53

   6       .49      .77     1.3     30         .30     4.9      4.7      1.2      3.9       .97     1.4       .50
   7       .46      .50      .89    11         .27     4.2     11        2.6      1.8       .97     1.4       .50
   8       .48      .36      .81     1.6       .27     1.5      2.6      3.0      8.2       .80     3.6       .47
   9       .44     2.4     22         .80      .27     4.3      1.8      3.3      2.9       .73     4.5       .54
  10       .42     1.1     15         .67      .25     3.5      2.0      8.9      2.2       .66     7.9       .48

  11       .39      .50     2.4       .56      .27     4.4       .75     1.8      1.8       .63     6.8       .54
  12       .40      .40     1.4       .49      .25      .88      .64     1.1      2.0       .59     2.3       .88
  13       .39     1.7       .94      .46      .25      .77      .57      .86     1.3       .55     4.9       .72
  14       .37     9.9       .79      .43      .23      .62      .52      .74      .86      .52    12         .51
  15       .35    17         .70     1.4       .22     2.2      1.0       .75      .76      .65     4.7       .46

  16       .33     1.4       .67     3.6       .22      .69      .62      .75     1.3       .70    17         .44
  17       .34      .71      .63     4.1       .22     1.6       .52      .81     4.5       .99     2.4       .46
  18       .39      .54      .59      .83      .23      .76      .44      .86     6.7      1.4      1.4       .56
  19       .39      .46      .48      .75      .24      .56     2.2       .95     1.9     10        1.1       .61
  20       .39      .40      .46      .59      .25      .82    24         .84     1.1      4.3       .96     1.2

  21       .36      .41      .65      .48      .23      .80    29         .64      .85    12         .88      .62
  22       .36     1.3      2.0       .42      .25      .60    15         .57     1.1     10         .91      .46
  23       .36     2.5      1.0       .38      .23     2.3      2.9       .54     1.1     12        1.0      1.3
  24       .36     1.5       .78      .36      .23      .72     1.7       .58      .84    15        2.1       .79
  25       .38      .83      .59      .34      .24      .51     1.3       .74     3.5      7.3      1.2       .52

  26      1.1      2.0       .52      .33      .23      .44     1.0       .60     6.2      4.6       .82      .49
  27       .95      .69      .43      .33      .21     1.9       .76     1.0      4.9     18        1.1       .43
  28      1.1       .54      .38      .31      .19      .92      .67     1.0      3.0      4.4       .94      .42
  29       .50     2.0       .34      .38      ---      .52      .61      .70     2.1      3.9       .74      .43
  30       .42     1.6       .30      .40      ---     1.1      2.8       .54     1.7      6.9       .69      .82
  31       .36      ---      .34      .34      ---      .59      ---     1.6       ---     2.0       .67      ---

 TOTAL   15.48    53.44    64.78   106.46     6.96    56.84   112.80    54.57    89.61   132.06    97.71    18.03
 MEAN      .50     1.78     2.09     3.43      .25     1.83     3.76     1.76     2.99     4.26     3.15      .60
 MAX       1.1       17       22       33      .31      6.4       29      8.9      9.6       18       17      1.3
 MIN       .33      .32      .30      .31      .19      .17      .44      .54      .76      .52      .67      .42
 AC-FT      31      106      128      211       14      113      224      108      178      262      194       36

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1993, BY WATER YEAR (WY)

 MEAN      .97     1.48     1.80     1.83     1.38     2.14     2.67     1.47     1.32     2.12     2.10      .90
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     3.84     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1958     1958     1958     1992
 MIN      .008     .000      .12     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1981     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1992 CALENDAR YEAR        FOR 1993 WATER YEAR           WATER YEARS 1956 - 1993

 ANNUAL TOTAL                         618.58                     808.74
 ANNUAL MEAN                            1.69                       2.22                       1.68
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    51     Sep 14              33     Jan  5             108       Mar 24 1980
 LOWEST DAILY MEAN                       .03  May 27                .17  Mar  1                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .04  May 22                .21  Feb 23                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               1230                       1600                       1220
 10 PERCENT EXCEEDS                     3.3                        4.9                        3.6
 50 PERCENT EXCEEDS                      .50                        .79                        .50
 90 PERCENT EXCEEDS                      .16                        .34                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1993 TO SEPTEMBER 1994
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .38      .38     1.7       .41      .47      .40      .72     3.9       .76     3.8      1.0      5.7
   2       .31      .32      .80      .39      .46      .37      .77     9.7       .70     5.4      2.0      2.0
   3       .28      .30     2.5       .52     1.2       .36     1.8      2.0       .66     7.0      7.5      1.5
   4       .27      .27     3.8       .44     3.1       .34     4.1      1.9      4.2      4.1      2.0      3.6
   5       .26      .27    11         .40    10         .33     4.4      2.0     14        9.6      1.3      2.4

   6       .25      .74    11        2.8      5.8       .32     2.0      1.4     13        5.0      1.3      1.7
   7       .24     1.0      3.1      1.9      5.2       .30     4.6       .95     3.4      5.9      1.2      1.4
   8       .22      .95     6.1       .58     2.2       .31     1.7       .82     1.3      4.9       .99      .84
   9       .24     5.9      2.0       .46     1.6       .30     1.1       .81     1.6      1.9       .92      .91
  10       .25      .78     2.7       .41     2.3       .27      .82      .76     1.1      1.3      1.1      2.8

  11       .27      .46     6.0       .37     5.9       .60     2.1       .65      .84     1.6      3.9      4.8
  12       .42      .39    13         .36     3.9     21       26         .64      .75     1.3      8.5     11
  13       .52      .59     6.5       .34     1.0     21        5.8       .92      .82     1.0      2.7      2.6
  14       .30     1.0      2.2       .33     3.0     18        1.7       .85     1.9      4.4      1.4      1.4
  15       .24     1.4      4.1       .32     1.5     17        1.7      2.1      2.6      6.4      3.0      1.2

  16       .24      .84     4.5       .34     1.5      5.6      1.0       .86     1.7      2.0      1.9      1.2
  17       .45     3.9      3.5       .66      .78     5.8       .95      .70     7.1     10        1.3      5.0
  18       .39     3.7      1.3      1.5       .88     6.3      7.3      1.0     16        5.6      3.6      2.7
  19       .26     1.7      4.9      3.6       .62     8.5     18        1.3     13        3.0      1.9      1.2
  20       .21      .68     3.4     12         .53     8.2     16         .85     3.3      2.4      1.6       .93

  21       .28      .63     1.5     14         .48     9.4     12        1.1      2.7     11        1.1       .84
  22       .54      .71      .88     7.0       .44     4.1      3.2      1.3      4.3      6.1      1.7       .76
  23       .75     5.8       .92     2.2       .41     9.9      2.6       .70     3.8      6.8     17         .80
  24       .56     5.8       .95     4.0       .40    10        3.2       .63     7.0      4.4      3.9       .70
  25       .38     1.1       .82     5.9       .76    40        2.6      3.0      8.8      4.7      1.4       .65

  26     10        3.4       .63     5.4      2.0      9.5      6.0      1.2      7.0      6.5      1.0       .62
  27       .78     9.9       .56     1.3       .61     2.8      2.6       .82    12        2.3      1.1       .64
  28       .54     3.9       .52      .79      .46     1.9      2.5       .74     5.7      1.7       .84      .61
  29       .59     1.6       .48      .65      ---     2.0      1.2       .80    11        1.3       .73      .57
  30       .63     3.2       .44      .56      ---     1.0      1.2      3.3     15        1.1       .73      .54
  31       .57      ---      .42      .51      ---      .82      ---     1.7       ---      .94     4.1       ---

 TOTAL   21.62    61.61   102.22    70.44    57.50   206.72   139.66    49.40   166.03   133.44    82.71    61.61
 MEAN      .70     2.05     3.30     2.27     2.05     6.67     4.66     1.59     5.53     4.30     2.67     2.05
 MAX        10      9.9       13       14       10       40       26      9.7       16       11       17       11
 MIN       .21      .27      .42      .32      .40      .27      .72      .63      .66      .94      .73      .54
 AC-FT      43      122      203      140      114      410      277       98      329      265      164      122

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1994, BY WATER YEAR (WY)

 MEAN      .96     1.50     1.84     1.84     1.39     2.26     2.72     1.48     1.42     2.18     2.12      .92
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     5.53     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1994     1958     1958     1992
 MIN      .008     .000      .12     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1981     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1993 CALENDAR YEAR        FOR 1994 WATER YEAR           WATER YEARS 1956 - 1994

 ANNUAL TOTAL                         860.49                    1152.96
 ANNUAL MEAN                            2.36                       3.16                       1.72
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    33     Jan  5              40     Mar 25             108       Mar 24 1980
 LOWEST DAILY MEAN                       .17  Mar  1                .21  Oct 20                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .21  Feb 23                .25  Oct  4                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               1710                       2290                       1250
 10 PERCENT EXCEEDS                     5.9                        8.5                        3.8
 50 PERCENT EXCEEDS                      .84                       1.4                         .52
 90 PERCENT EXCEEDS                      .27                        .38                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1994 TO SEPTEMBER 1995
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .54      .39     2.7       .51      .27      .09      .65      .28     3.4       .83     6.0      2.7
   2       .53      .42     1.3       .46      .24      .09      .39      .26     1.5       .62    10        1.6
   3       .51      .44     1.2       .43      .22      .71      .32      .26      .77     2.0      3.0       .71
   4       .51     1.3       .93      .42      .22      .61      .30      .24     3.7      3.4      1.4       .67
   5       .48     1.9      2.9       .48      .24      .23      .30      .21     1.7      1.5      1.5       .63

   6       .47     3.2      1.6       .64      .21      .19      .27      .36     1.2      1.8      1.6       .52
   7       .47     4.6      2.3       .45      .20      .14      .23     2.5      4.3      1.1      8.9       .48
   8       .46     3.0      5.2       .40      .20      .11      .19      .80     1.8       .75     4.1       .45
   9       .46     1.4      1.8       .38      .19      .10      .16     1.2      1.5       .62     7.6       .45
  10       .46    12        1.8       .33      .21      .10      .15     1.8      7.6       .59     2.0       .42

  11       .51    11        1.4       .31      .20      .08      .14     5.5      8.5       .85     1.8       .40
  12       .48     6.7       .82      .51      .17      .07      .16     4.4      2.3      3.2      8.4       .39
  13       .58     2.5       .67     9.4       .17      .07      .13     7.9      1.1      1.6      2.8       .37
  14       .66     1.8       .60    15         .16      .07      .11     2.2       .77      .67     1.1       .35
  15       .54     3.1      2.5     14         .18      .07     1.0      3.5      1.1       .52      .83      .33

  16       .44     1.6      2.4      6.6       .16      .06     1.6      2.9       .81     1.0       .70      .32
  17       .42     1.1       .93     2.5       .15      .06      .50     1.7       .60     4.8       .63      .32
  18       .49      .80      .73      .92      .14      .09      .28      .72     1.5       .85      .57      .31
  19       .48      .68      .66      .62      .13      .16      .25      .52     1.3      7.9       .53      .29
  20       .44      .60      .70      .50      .13      .14      .23      .42     1.3     14         .50      .29

  21       .41      .87      .56      .42      .13     1.2       .50      .37      .92     7.6       .49      .29
  22      1.3      1.1       .52      .38      .12     5.6      6.2       .32      .71     1.6       .48      .30
  23      1.1       .75      .47      .35      .11      .85    14         .29      .59     1.3       .45      .29
  24       .61      .93      .46      .31      .11      .33     5.3       .30      .49      .77     3.8       .29
  25      1.2      1.4       .44      .30      .10      .22     3.8       .47      .43      .73     6.9       .28

  26       .63      .88      .47      .28      .09      .16     1.4       .45      .38     2.7      1.3       .28
  27      2.3       .70      .43      .27      .09      .14      .63     1.4       .35    11        7.7      1.2
  28       .95      .60      .41      .26      .09     1.3       .44      .96      .33     4.2      7.8       .95
  29       .55     4.9      1.1       .25      ---     5.0       .36     2.2       .33     1.2      1.6       .82
  30       .45     6.5      2.8       .25      ---     6.5       .31     1.8      1.2       .83      .96      .73
  31       .41      ---      .67      .24      ---     2.1       ---     1.7       ---      .66     1.3       ---

 TOTAL   19.84    77.16    41.47    58.17     4.63    26.64    40.30    47.93    52.48    81.19    96.74    17.43
 MEAN      .64     2.57     1.34     1.88      .17      .86     1.34     1.55     1.75     2.62     3.12      .58
 MAX       2.3       12      5.2       15      .27      6.5       14      7.9      8.5       14       10      2.7
 MIN       .41      .39      .41      .24      .09      .06      .11      .21      .33      .52      .45      .28
 AC-FT      39      153       82      115      9.2       53       80       95      104      161      192       35

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1995, BY WATER YEAR (WY)

 MEAN      .95     1.52     1.82     1.84     1.36     2.22     2.69     1.48     1.43     2.19     2.14      .92
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     5.53     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1994     1958     1958     1992
 MIN      .008     .000      .12     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1981     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1994 CALENDAR YEAR        FOR 1995 WATER YEAR           WATER YEARS 1956 - 1995

 ANNUAL TOTAL                        1105.98                     563.98
 ANNUAL MEAN                            3.03                       1.55                       1.72
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    40     Mar 25              15     Jan 14             108       Mar 24 1980
 LOWEST DAILY MEAN                       .27  Mar 10                .06  Mar 16                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .31  Mar  4                .07  Mar 11                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               2190                       1120                       1240
 10 PERCENT EXCEEDS                     7.4                        4.2                        3.8
 50 PERCENT EXCEEDS                     1.3                         .61                        .52
 90 PERCENT EXCEEDS                      .46                        .16                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1995 TO SEPTEMBER 1996
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .43      .40      .09      .09      .53     2.5     24         .58      .29     2.5       .35      .14
   2       .42      .32      .09      .08      .26     1.6      3.4       .45      .29     1.3      1.0       .13
   3       .47      .28      .08      .06      .18     7.3      1.0       .39      .28      .59      .78      .14
   4       .35      .26      .08      .04      .12     3.4       .65      .36      .44     2.3       .37      .14
   5       .30      .23      .07      .03      .09     1.4       .51      .34      .64     1.2       .31      .13

   6       .28      .22      .07      .03      .07      .71      .42      .33      .39     4.4       .26      .23
   7       .27      .25      .07      .03      .06      .55      .37      .31      .50      .78      .34      .17
   8       .25      .24      .07      .07      .05      .43      .33      .30      .48      .56      .32      .13
   9       .27      .21      .07      .05      .04      .36      .40      .30     6.6       .47      .23      .12
  10       .31      .85      .07      .04      .04      .32      .41      .29     1.5      3.0       .21      .11

  11       .36     1.7       .07      .03      .03      .30      .40      .27      .56     3.3       .26      .11
  12       .29      .49      .07      .02      .03      .26      .36      .27      .41     1.1      2.9       .12
  13       .26      .31      .06      .02      .03      .21      .32      .26      .34      .81     3.5       .15
  14      2.3       .27      .07      .02      .11      .25     1.5       .25      .31      .65      .95      .23
  15      1.5       .23      .09      .02     2.2       .26    22         .34      .28      .51      .50      .34

  16       .49      .21      .14      .02     2.9       .52    13         .27      .27      .46      .43      .24
  17       .38      .20      .09      .04      .68      .68     3.7       .48      .32      .46      .39      .17
  18       .41      .20      .12      .11      .32     3.9      1.3      2.0      1.1       .42      .32      .36
  19      1.1       .19      .10      .35      .28     3.4     15        1.9       .81      .38      .29      .40
  20      1.7       .18      .07      .12     4.6       .62     7.5       .85      .45      .36      .26      .18

  21       .63      .16      .06      .06     4.5       .40    11         .46      .33      .33      .24      .12
  22       .82      .15      .05      .04     2.0       .31     3.9       .36      .29      .32      .22      .11
  23       .48      .14      .04      .03     4.8       .27     1.6       .32      .29      .30      .21      .09
  24       .40      .14      .04      .03     8.8      1.0       .95      .30      .34      .28      .20      .08
  25      1.1       .13      .04      .03    21         .59      .76      .34      .49      .27      .20      .07

  26       .93      .12      .05      .03     1.9       .37      .63      .59      .37      .33      .19      .07
  27       .44      .11      .04      .03     1.9       .28      .67      .50      .74      .32      .17      .06
  28       .33      .11      .04      .37     9.2       .29      .70      .36      .66      .28      .16      .06
  29       .39      .11      .03      .87    14        4.7       .53      .31     2.0       .29      .15      .05
  30      1.7       .10      .03     2.3       ---     4.3       .50      .33     1.1       .26      .15      .05
  31       .88      ---      .13     5.0       ---    10         ---      .34      ---      .27      .15      ---

 TOTAL   20.24     8.51     2.19    10.06    80.72    51.48   117.81    14.75    22.87    28.80    16.01     4.50
 MEAN      .65      .28     .071      .32     2.78     1.66     3.93      .48      .76      .93      .52      .15
 MAX       2.3      1.7      .14      5.0       21       10       24      2.0      6.6      4.4      3.5      .40
 MIN       .25      .10      .03      .02      .03      .21      .32      .25      .27      .26      .15      .05
 AC-FT      40       17      4.3       20      160      102      234       29       45       57       32      8.9

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1996, BY WATER YEAR (WY)

 MEAN      .95     1.49     1.78     1.80     1.40     2.21     2.72     1.45     1.42     2.16     2.10      .90
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     5.53     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1994     1958     1958     1992
 MIN      .008     .000     .071     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1996     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1995 CALENDAR YEAR        FOR 1996 WATER YEAR           WATER YEARS 1956 - 1996

 ANNUAL TOTAL                         456.45                     377.94
 ANNUAL MEAN                            1.25                       1.03                       1.70
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    15     Jan 14              24     Apr  1             108       Mar 24 1980
 LOWEST DAILY MEAN                       .03  Dec 29                .02  Jan 12                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .04  Dec 24                .02  Jan 10                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)                905                        750                       1230
 10 PERCENT EXCEEDS                     3.4                        2.2                        3.8
 50 PERCENT EXCEEDS                      .40                        .31                        .51
 90 PERCENT EXCEEDS                      .09                        .06                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1996 TO SEPTEMBER 1997
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .05      .07      .23      .51      .23      .37      .53      .48      .82     1.6       .58     4.0
   2       .04     1.3       .21      .46      .23      .36      .43      .58     3.6      1.1       .54     1.2
   3       .04      .46      .20      .39      .22      .42      .37      .74     7.0      1.3       .54      .89
   4       .04      .21      .21      .85      .20      .88      .34     1.2      2.2      1.0       .51      .80
   5       .04      .13      .20     2.2       .20      .74      .31     3.4      1.1      2.3       .50      .54

   6       .06      .10      .36      .67      .19     1.1       .32     1.4      1.5      1.3       .55      .47
   7       .04      .08    10         .45      .17      .74      .29      .57     5.6      4.5       .69      .42
   8       .03      .09     6.1       .36      .17     1.8       .27      .43     2.2      9.3       .57      .39
   9       .03      .86     4.0       .31      .17     1.2       .41      .38     1.1     31         .53      .40
  10       .03      .71      .85      .29      .17      .77      .43      .31      .94    20         .47      .37

  11       .02      .45      .52      .26      .16      .89      .75      .29     3.9      7.3       .44      .36
  12       .02      .25      .40      .25      .16      .90      .67      .66     1.9      5.8       .41      .34
  13       .02      .24      .32      .24      .20      .49      .41     1.1       .76     2.7       .39      .33
  14       .03      .44     2.0       .22      .23      .36      .34     1.2       .60     1.4       .39      .31
  15       .04      .23     4.1       .23      .30      .32      .35     4.1       .50     1.6       .44      .29

  16       .05      .15      .79      .24      .33      .30      .28     1.4       .56     3.9       .37      .30
  17       .03      .19      .50      .72      .24     7.5       .25     1.3      1.1     10         .34      .39
  18       .04      .60      .38      .38      .27     7.2       .24      .65      .71     6.5       .33      .37
  19       .04      .38      .31      .27      .47      .82      .21      .52      .56     3.1       .33      .35
  20       .02     5.5       .26    13         .73      .86      .20      .44     2.0      1.7       .51      .29

  21       .02     2.0       .25      .86      .37      .54      .20      .37     1.8      1.1       .45      .72
  22       .04      .69      .23     2.0      3.6       .42      .20      .33      .68     1.5       .37      .54
  23       .04     1.4       .35      .71     8.4       .39      .20      .30      .54     2.1       .33      .78
  24       .02     2.7     22         .47      .60     1.2       .18      .28     1.7      1.0       .33      .64
  25       .02     1.6      2.0       .38     5.9      1.6       .69      .26     9.3      2.4      1.3       .36

  26       .01      .87      .69      .34     2.7      1.1      6.8       .25     5.5      2.3      1.5      2.2
  27       .01      .51     6.4       .31      .69      .92      .74      .24     2.5      1.0      1.4       .74
  28       .03      .42     4.3       .28      .47     1.8       .50      .22     2.5       .84     1.5      1.3
  29       .17      .31      .78      .26      ---     4.8       .57      .25     2.5       .73     1.0       .80
  30       .23      .26      .53      .25      ---     1.3       .55      .22     1.5       .67      .55      .70
  31       .12      ---      .74      .25      ---      .72      ---      .22      ---      .62      .51      ---

 TOTAL    1.42    23.20    70.21    28.41    27.77    42.81    18.03    24.09    67.17   131.66    18.67    21.59
 MEAN     .046      .77     2.26      .92      .99     1.38      .60      .78     2.24     4.25      .60      .72
 MAX       .23      5.5       22       13      8.4      7.5      6.8      4.1      9.3       31      1.5      4.0
 MIN       .01      .07      .20      .22      .16      .30      .18      .22      .50      .62      .33      .29
 AC-FT     2.8       46      139       56       55       85       36       48      133      261       37       43

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1997, BY WATER YEAR (WY)

 MEAN      .93     1.48     1.79     1.78     1.39     2.19     2.67     1.44     1.44     2.21     2.07      .89
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.50     5.53     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1990     1994     1958     1958     1992
 MIN      .008     .000     .071     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1996     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1996 CALENDAR YEAR        FOR 1997 WATER YEAR           WATER YEARS 1956 - 1997

 ANNUAL TOTAL                         441.83                     475.03
 ANNUAL MEAN                            1.21                       1.30                       1.69
 HIGHEST ANNUAL MEAN                                                                          3.47           1980
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    24     Apr  1              31     Jul  9             108       Mar 24 1980
 LOWEST DAILY MEAN                       .01  Oct 26                .01  Oct 26                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .02  Oct 21                .02  Oct 21                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)                876                        942                       1220
 10 PERCENT EXCEEDS                     3.1                        2.7                        3.8
 50 PERCENT EXCEEDS                      .32                        .49                        .51
 90 PERCENT EXCEEDS                      .04                        .16                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1997 TO SEPTEMBER 1998
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .46      .69     6.9      2.8       .28      .42     4.3      13        6.8      4.1      1.6    15
   2       .38    16       29         .89      .27      .37    14         7.9      8.3      2.7      4.1    14
   3       .35     3.2     23         .63      .26      .33     7.9       2.2     11        3.8      3.0     4.1
   4       .43     4.2      2.7       .55      .25      .31    13         1.5      6.1     18       16       5.2
   5       .34     6.0      1.5      3.1       .25      .28     4.0       3.2      3.3      8.8      8.0     1.9

   6      2.6      1.2      4.2      6.7       .25      .27     9.8       5.0      1.9      8.4      3.9     1.3
   7      2.2       .70     3.7       .91      .25      .26     5.1       3.4      2.2      5.2      2.1     1.2
   8       .59      .66     1.2       .64      .24      .25     3.1       1.7      3.0      3.3      1.5     1.1
   9       .42     2.9      1.0       .53      .22      .22     9.7       1.5     11        2.1      1.3     1.3
  10       .65     1.1       .85      .48      .22      .22    35         5.3     14        2.3      1.6     1.4

  11       .41     1.0       .72      .44      .22      .24    32         5.0      8.0     22        1.2     1.2
  12       .35     3.8       .67      .41      .21      .24     8.7       4.1      5.0     14        1.1     1.4
  13       .31     3.4       .64      .39      .20      .22     9.8       6.1      6.5      3.4      1.8     1.8
  14       .30     1.1       .57      .39      .20      .22    19        11       17        2.2      4.3     1.5
  15       .32      .70      .53      .37      .22      .22     6.9       6.7     22        3.3      4.0     1.6

  16       .29      .56      .50      .36      .29      .29     3.0       4.1      8.6      1.7      1.4     1.6
  17       .30      .49      .50      .34      .23      .25     3.9       8.7      5.9      1.4      1.2     1.3
  18       .51      .57      .48      .33      .23      .22     2.8       6.3      3.6      1.3      1.3     1.0
  19       .35     1.4       .43      .33      .22      .21     3.4      11        3.4      2.3      1.2      .91
  20       .34      .55      .42      .33      .20      .19     5.0       4.1      3.9      2.4      6.9     2.4

  21       .28      .44      .42      .31      .23      .17     1.6       1.9      9.7      4.5     16      18
  22       .27      .43      .40      .30     3.4       .19     5.6       1.5      3.9     11        3.5     2.8
  23       .25     1.3       .41      .30    13         .53     8.4       2.3      4.7      9.8      3.1     8.1
  24       .32    10         .39      .30     8.5       .41     3.8       7.2     13        4.8      2.8     3.3
  25       .49    30         .41      .29     2.1       .41     2.5       5.0      4.5      2.1      5.7     1.4

  26       .48    16         .46      .30      .74     1.2      1.3       3.7      3.7      1.8      8.2     1.1
  27       .45     3.8       .49      .29      .51     2.8      1.0       2.2      8.6      2.9      6.1      .97
  28       .34    13         .46      .27      .42     2.1      1.8       3.3      2.3      6.5      3.9      .87
  29       .29    20         .39      .27      ---     9.1      1.1       4.5      4.5      2.2      2.1      .82
  30       .26     2.6       .50      .25      ---     3.1       .87      3.9      5.8      1.9      1.6      .75
  31       .26      ---    27         .25      ---     2.7       ---      4.4      ---      3.5      1.3      ---

 TOTAL   15.59   147.79   110.84    24.05    33.61    27.94   228.37    151.7    212.2    163.7    121.8    99.32
 MEAN      .50     4.93     3.58      .78     1.20      .90     7.61     4.89     7.07     5.28     3.93     3.31
 MAX       2.6       30       29      6.7       13      9.1       35       13       22       22       16       18
 MIN       .25      .43      .39      .25      .20      .17      .87      1.5      1.9      1.3      1.1      .75
 AC-FT      31      293      220       48       67       55      453      301      421      325      242      197

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1998, BY WATER YEAR (WY)

 MEAN      .92     1.56     1.83     1.75     1.38     2.16     2.78     1.52     1.57     2.28     2.11      .95
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.89     7.07     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1998     1998     1958     1958     1992
 MIN      .008     .000     .071     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1996     1962     1983     1983     1981     1966     1981     1961     1965     1965



244
HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1997 CALENDAR YEAR        FOR 1998 WATER YEAR           WATER YEARS 1956 - 1998

 ANNUAL TOTAL                         654.42                    1336.91
 ANNUAL MEAN                            1.79                       3.66                       1.74
 HIGHEST ANNUAL MEAN                                                                          3.66           1998
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    31     Jul  9              35     Apr 10             108       Mar 24 1980
 LOWEST DAILY MEAN                       .16  Feb 11                .17  Mar 21                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .17  Feb  6                .21  Feb  9                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               1300                       2650                       1260
 10 PERCENT EXCEEDS                     3.8                        9.7                        3.9
 50 PERCENT EXCEEDS                      .55                       1.6                         .51
 90 PERCENT EXCEEDS                      .25                        .26                        .08
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

                   DISCHARGE, CUBIC FEET PER SECOND, WATER YEAR OCTOBER 1998 TO SEPTEMBER 1999
                                                DAILY MEAN VALUES

 DAY       OCT      NOV      DEC      JAN      FEB      MAR      APR      MAY      JUN      JUL      AUG      SEP

   1       .77     1.3      7.4       .48      .81      .48     5.1       .46      .22      .29      .39    12
   2       .85     1.4      2.1       .46     2.4       .46     3.4       .41      .31      .25      .36     1.4
   3      2.9      1.1      1.2       .44     6.6       .42     8.5       .39      .25      .21      .34      .87
   4      1.4       .99     1.6       .42    11         .43     2.2       .39      .24      .19      .28      .69
   5      2.2       .86     1.9       .42     2.9       .41     1.2       .37      .22      .21      .30     1.2

   6      1.3       .79     3.2       .41     1.2       .39     1.3       .36      .21      .18      .59      .92
   7       .96      .74     2.1       .39      .85      .38     1.3       .36      .26      .17      .87      .60
   8      6.0       .70     1.0       .39     1.7       .34     1.1       .36      .65      .17      .54      .53
   9      9.5       .68     1.5       .49     1.7       .34      .79      .36      .71      .19      .75      .51
  10     14         .65     1.3      1.7       .77      .83      .69      .34      .45      .45      .55      .52

  11      9.5       .62     1.1      1.0       .62      .65      .68      .33      .37     4.5       .49      .50
  12      6.7       .59     1.9       .52     5.2       .50      .65      .33      .44      .83     1.9       .56
  13      3.0       .57     2.5       .48     2.9      2.6       .82      .31      .32      .90     3.0       .57
  14      3.5       .71     1.1       .45     1.8      4.0       .79      .30      .25      .45     1.1       .44
  15      4.8       .85      .85      .39      .95     1.7       .62      .30      .22     1.3     14         .44

  16      2.5       .83      .77      .39      .71     3.1       .56      .31      .20      .77     6.5       .67
  17      5.7      1.0       .70      .42      .66     4.6       .54      .30      .19      .57     2.1       .44
  18      3.8       .95      .63      .42      .84    22         .51      .28      .18      .97     1.1       .39
  19      1.6      1.0       .58      .38      .86    14         .48      .28      .19     4.0      1.3       .36
  20      1.2      2.9       .59      .36     7.7     32         .51      .28      .18     3.4      1.3       .33

  21      1.1      3.9       .67      .36     1.5     40         .50      .27      .17     2.5      1.6       .30
  22       .94    14        1.3      1.6       .80    24         .50      .27      .16     3.8      1.7       .30
  23       .86     3.5       .95      .59     1.9     10         .46      .26      .15     1.6      8.7       .33
  24       .84     1.7      1.1      3.5      1.5      3.3       .53      .25      .70      .94     2.0       .45
  25       .84     1.6      1.0      3.3       .74     1.8       .61      .25      .90     1.0       .92      .50

  26       .77     2.0       .68     1.7       .61     1.2       .59      .25      .44     1.3      5.7       .40
  27       .76     1.2       .60      .76      .57     4.8       .59      .25      .72     4.7      4.1       .31
  28      1.2      9.4       .59     2.2       .52     4.2       .47      .25     1.2      1.1      1.1       .30
  29      5.7      9.4       .57     7.5       ---     4.8       .54      .24      .61      .73      .82      .53
  30      3.4      6.8       .52     2.6       ---     2.7       .62      .22      .37      .60      .68      .39
  31      2.9       ---      .50     1.0       ---     1.2       ---      .22      ---      .48     8.5       ---

 TOTAL  101.49    72.73    42.50    35.52    60.31   187.63    37.15     9.55    11.48    38.75    73.58    27.75
 MEAN     3.27     2.42     1.37     1.15     2.15     6.05     1.24      .31      .38     1.25     2.37      .93
 MAX        14       14      7.4      7.5       11       40      8.5      .46      1.2      4.7       14       12
 MIN       .76      .57      .50      .36      .52      .34      .46      .22      .15      .17      .28      .30
 AC-FT     201      144       84       70      120      372       74       19       23       77      146       55

 STATISTICS OF MONTHLY MEAN DATA FOR WATER YEARS 1956 - 1999, BY WATER YEAR (WY)

 MEAN      .97     1.58     1.82     1.74     1.40     2.25     2.75     1.49     1.54     2.26     2.12      .95
 MAX      3.86     8.31     7.01     11.9     6.69     15.7     10.5     4.89     7.07     6.69     8.13     5.93
 (WY)     1984     1980     1960     1979     1960     1980     1986     1998     1998     1958     1958     1992
 MIN      .008     .000     .071     .046     .089      .10      .20      .20      .16      .15      .12     .000
 (WY)     1985     1963     1996     1962     1983     1983     1981     1966     1981     1961     1965     1965
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HAWAII, ISLAND OF HAWAII

16759000 HAUANI GULCH NEAR KAMUELA--CONTINUED

 SUMMARY STATISTICS           FOR 1998 CALENDAR YEAR        FOR 1999 WATER YEAR           WATER YEARS 1956 - 1999

 ANNUAL TOTAL                        1279.41                     698.44
 ANNUAL MEAN                            3.51                       1.91                       1.74
 HIGHEST ANNUAL MEAN                                                                          3.66           1998
 LOWEST ANNUAL MEAN                                                                            .48           1981
 HIGHEST DAILY MEAN                    35     Apr 10              40     Mar 21             108       Mar 24 1980
 LOWEST DAILY MEAN                       .17  Mar 21                .15  Jun 23                .00    Jul 29 1961
 ANNUAL SEVEN-DAY MINIMUM                .21  Feb  9                .17  Jun 17                .00    Sep  8 1961
 ANNUAL RUNOFF (AC-FT)               2540                       1390                       1260
 10 PERCENT EXCEEDS                     8.9                        4.5                        3.9
 50 PERCENT EXCEEDS                     1.8                         .73                        .52
 90 PERCENT EXCEEDS                      .27                        .28                        .09
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